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Chapter # 2 


Ex # 2.1 


Set of Natural Numbers 
N = {1,2,3,4,...} 
Set of Whole Numbers 
W = {0, 1,2, 3,4,...} 
Set of Integers 
Z = {0, +1, +2, +3,...} 

OR 

Z = {...,-3, -2, -1, 0, 1, 2, 3} 
Rational Numbers 
The word Rational means “Ratio”. 

A rational number is a number that can 


Pp 
be expressed in the form of — where p and q are 
q 


integers and q#0. Rational numbers is 
denoted by Q. 
Set of Rational Numbers 


p 
Q={Fip.a e244} 


Irrational Numbers 

The word Irrational means “Not Ratio”. 
Irrational number consists of. all those 

numbers which are not rational. Irrational 

numbers is denoted by Q/. 


Real numbers 

The set of rational and irrational numbers is 
called Real Numbers. Real numbers is denoted 
by R. 

ThusQUQ/=R 

Note: 

All the numbers on the number line are real 
numbers. 


Terminating Decimal Fraction: 
A decimal number that contains a finite number 


of digits after the decimal point. 
Non-Terminating Decimal Fraction: 

A decimal number that has no end after the 
decimal point. 


(i) 


(ii) 


Non-Terminating Repeating _ Decimal 
Fraction 


In non-terminating decimal fraction, some 
digits are repeated in same order after decimal 
point. 


Non-Terminating Non-Repeating Decimal 
Fraction. 


In non-terminating decimal fraction, the 
digits are not repeated in same order after 
decimal point. 


Decimal Representation of Rational and 
Irrational Numbers. 


All terminating and repeating decimals are 
rational numbers. 


Non-terminating —_ recurring 
decimals are rational numbers. 


(repeating) 


Never terminating or repeating decimals are 
irrational numbers. 


Non-terminating and non-recurring 
(repeating) decimals are irrational numbers. 
Note: 

Repeating..decimals are. called recurring 
decimals. 


Non-repeating decimals are called non- 
recurring decimals. 
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11. 


In Questions 1 — 10, consider the numbers. 


Chapter # 2 


Ex # 2.1 
Page # 54 


5 7 2 
2; 5,3,5 ,-1.96, 0, V36 = v3, —-9, 1,V7,—V14,7,45 0.333... 


Which are whole numbers? 


3, 0, vV36, 1 

Which are integers? 

3, 0, v36, -9, 1 
Which are irrational numbers? 
v3, V7,-v14, = 

Which are natural numbers? 

3, V36, 1 


Which are rational numbers? 


5 7 2 
2.5, 3,5 ,—1.96, 0, v36 ae i a 


3 
0.333 ... 


Write the decimal representation 


of each of the following numbers. 
1621 


ae ve 
a= 0.1666 
= = 0.8571 
: = 0.222. 
9 

=—= 0.125 


6. 


Ans: 


12 
(i) 


(ii) 


(ii) 


(iv) 


Which are real numbers? 


5 7 2 
2.5, 3,5 ,—1.96, 0, V36 i“ V3, -9, 1,V7,—V14,1,43 


, 0.333. 
Which are rational numbers but not integers? 


7 2 
2.5, ,-1.96, --, 42 


7 6’ 3’ 
Which are integers but not whole numbers? 
-9 
Which are integers but not natural numbers? 
0,-9 
Which are real numbers but not integers? 


2.5, V3, v7,-v14,. 


0.333... 


2 1.96 d 
7’ x , 6’ 


ae 0.333 
3? : - 


Depict each number on a number line. 


1 _ 9.333 
3 = 0.333... 
0.33 
<—_+—_____++_e—__+_+_> 
-2 -1 O 1 2 
——~ 0.25 
0.25 
<—_+—__+—_}_e—_+_++_> 
-2 -1 O 1 2 
= 0,111... 
9 
0.111 
<—_f}—___1+—_}_o—_+—__}+—_> 
22. -1 oO 1 2 
Bad 
ip"? 
0.1 
<—_+—__+_-_ +++ 
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Ex # 2.2 


Properties of Real Number 

The set R of real number is the union of two 
disjoint sets. Thus R = Q U Q/ 

Note: 


QnNQ/=¢ 


Real Number System 
Closure Property w.r.t Addition 
The sum of real number is also a real number. 


Ifa, b ERthena+b ER 
Example: 
7+9=16 
Where 16 is areal number. 
Closure Property w.r.t Multiplication 
The Product of real number is also a real 
number. 
Ifa, b ERthena.b ER 


Example: 
7xX9=63 


Where 63 is a real number. 


Commutative Property w.r.t Addition 
Ifa, b ERthena+t+b=bta 


Example: 
74+9=94+7 


16 = 16 
Commutative Property w.r.t Multiplication 
Ifa, b ERthena.b=b.a 
Example: 
7Xx9=9xX7 
63 = 63 
Associative Property w.r.t Addition 
Ifa, b, c ER then 
a+(b+c)=(a+b)+c 
Example: 
2+(34+5)=(@2+3)+5 
2+8=545 
10 = 10 


Chapter # 2 


Associative Property w.r.t Multiplication 
Ifa, b, c ER then 


a(bc) = (ab)c 


Example: 
2(3 x 5) = (2x 3)5 
2(15) = (6)5 
30 = 30 
Additive Identity 


Zero (Q) is called Additive identity because 
adding “0” to a number does not change that 
number. 
If a € R there exists O € R then 
a+0=0+a=a 
Example: 
3+0=0+3=3 
Multiplicative Identity 
1 is called Multiplicative identity because 
multiplying “1” to a number does not change 
that number. 
If a € R there exists 1 € R then 
a.l1=1.a=a 
Example: 
3xX1=1x3=3 
Additive Inverse 
When the sum of two numbers is zero (0) 
If a € R there exists an element a/ then 
a+a/=a/ +a = 0 thend/ is called additive 
inverse of a 


Or 
a+(-a)=-a+a=0 
Example: 
3+(-3)=3-3=0 
—3+3=0 
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Ex # 2.2 


Multiplicative Inverse 
When the Product of two numbers is “1”. 


If aE R and a + O there exists an element 


a1 ER then 
a0 =a. a=1 ‘then o-* is ‘called 
multiplicative inverse of a 
Or 

1 1 

a. -=-.a=1 

aa 

Example: 


3 ae 3=1 
x-=-xX = 
3 3 


Distributive Property of Multiplication 
over Addition 
Ifa, b, c € R then 
a(b+c) =ab+ac 
(b+c)a=ba+ca 


Example: 
2(3+5)=2x34+2x5 
2(8) =6+10 
16 = 16 


Properties of Equality of Real Numbers 
Reflexive Property of equality 
Every number is equal to itself. 
a=a 
Example: 
3=3 


Symmetric Property of Equality 
Ifa=bthenalsob=a 


Examples: 
x=5 
or5=x 
gS 
ory =x? 


Transitive Property of Equality 
Ifa=bandb=cthena=c 
Example: 
ifx+y=zandz=a+t+b 
Thenx+y=atb 


Chapter # 2 


Ex # 2.2 


Additive Property of Equality 
Ifa=bthenalsoatc=b+t+c 


Examples: 
x-3=5 
Add 3 on B.S 
x-34+3=5+4+3 
x=8 
x+3=5 


Subtract 3 from B.S 
x+3-3=5-3 
x=2 
Multiplicative Property of Equality 
Ifa = bthenalsoa. c=b.c 
Or 


a b 
a= bthen- = — 
Cc Cc 


Examples: 
x 
~=5 
3 
Multiply B.S by 3 
x 
=X 3p Xe 
3 
x=15 
2x.= 24 
Divide B.S by 2 
2x = 24 
2 2 
x=12 


Cancellation Property w.r.t Addition 
Ifat+c=b+cthna=b 


Examples: 
2x+5=yt+5 
2x=y 
2x-5=y-5 
2x=y 
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(i) 


(ii) 


(i) 


Ex # 2.2 


Cancellation Property w.r.t Multiplication 
Ifa.c=b.cthena=b 
OR 


a b 
If- = —thena=b 
Cc Cc 


Examples: 
2xx5=yx5 
2x=y 
2x y 
5 5 
2x =y 


Properties of Inequality of Real Numbers 


Trichotomy Property 
Trichotomy property means when comparing 
two numbers, one of the following must be 


true: 
a=b 
a<b 
a>b 
Examples: 
See 5) 
3<5 
3>5 


Transitive Property 
Ifa>bandb>cthen a>c 


Example: 
If7 >5 and5 > 3 then 7 >3 
Ifa < bandb<cthena<c 


Example: 
If3<5and5<7then3 <7 


Additive Property 
Ifa<bthna+c<bt+c 


Example: 

3<5then3+2<5+2 
x-3>5 

Add 3 on B.S 


x-34+3=54+3 
x=8 


Chapter # 2 


(ii) 
(a) 


(b) 
(c) 


(i) 
(ii) 


(a) 
(b) 


(i) 
(ii) 


(a) 


(b) 


Ex # 2.2 
Ifa>bthena+c>b+c 
Example: 

5 >3then5-—2>3-2 
5 >3then5—7>3-—7So-2>-4 
x+3>5 
Subtract 3 from B.S 
x+3-3=5-3 

x=2 
Multiplicative Property 
When c > 0: 

If a < b then ac < be 
If a > b then ac > bc 


Example: 
5>3then5x2>3x2 
x 
—->5 
3 
Multiply B.S by 3 
x 
-x3>5x3 
3 
x>15 
2x > 24 
Divide B.S by 2 
2x .. 24 
2 2 
x>12 


When c < 0: 
Ifa < b then ac > be 
Ifa > b then ac < be 


Example: 
5 > 3 then 5 x —2 <3 x —2 So—10 < -—6 


: <5 
—3 
Multiply B.S by —3 
x 
=3 x-3>5x-3 
x>-15 


Ei https://web.facebook.com/TehkalsDotCom/ 


Ey https://tehkals.com/ 


Q1: 


(i) 


(ii) 


(iii) 


(iv) 


Q2: 
(i) 


(ii) 


Example: 4 
Page #58 


Chapter # 2 


Ex # 2.2 


Solve the following equation using properties of real numbers. 


2x-5=3x+4 
Solution: 
2x-5=3x+4 
2x-54+5=3x+4+4+5 
2x-5+5=3x+9 
2x+0=3x+4+9 

2x =3x+9 
3x+9=2x 
3x+9-—2x =2x—-—2x 
3x —-—2x+9=0 

(3 —2)x+9=0 


1.x+9=0 
x+9=0 
x+9-9=0-9 
x+9-9=-9 
x+0=—9 
x= =9 
Ex # 2.2 
Page # 59 


Name the properties used-in following 
equations. 
1+(4+3)=(+4+4)+3 
Ans: Associative law of addition 
5(a+ b) = 5a+5b 
Ans: Distributive law of multiplication over 
addition 
a+0=0+a=a 
Ans: Additive identity 
1 1 
SXe— eee a tL 
Ans: Multiplicative inverse 
Write the missing number. 
2+(__+4)=(2+6)+4 
Answer: 6 


7+(44+2)=13,s0o(7+4)+2= 
Answer: 13 


(iii) 


(iv) 


Q3: 
(i) 
(a) 
(c) 


(ii) 


(a) 
(b) 
(c) 
(d) 


a=bthena+c=b+c 
Closure Property w.r.t Additon 
- —5&5 are additive inverse 
0 is the additive identity 
Symmetric Property 
a=bthena-—c=b-c 
2x & — 2x are additive inverse 
. Distributive Property 


Lis Multiplicative Identity 
a=bthena-—c=b-c 
0 is the Additive Identity 

- 9&—9 are additive inverse 
0 is the Additive Identity 


9x (3x4) =108,s0(9x3)x4=_ 
Answer: 108 

5x (8x9) =(5x__)x9 

Answer: 8 


Chose the correct option 
8 x (6 X 7) is equal to: 
8x6-—7 

8x 12 

Answer: d. (8 X 6) X 7 


(b) 8— (6-7) 
(d) (8x 6)x7 


Which one of the following illustrates the 
Associative Law of Addition? 
34+(24+4)=(44+4)4+1 
34+(24+4)=(84+2)4+4 
34+(24+4)=(54+2)4+2 
34+(2+4)=(24+6)4+1 
Answer: b. 3 + (2+ 4) = (34+2)+4 
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(ii) 


(iii) 


(iv) 


Ex # 2.2 
Which one of the following illustrates the 
Associative Law of Multiplication? 
4x (3 x 6) = (6X6) x2 
4x (3 x 6) =(3 X12) x2 
4x (3x 6) = (4x3) x6 
4x (3x6) =(3x8) x3 
Answer: c. 4 x (3 X 6) = (4x 3) x6 


Do this without using distributive property. 
39 x 634+ 39 x 37 

39 x 63+ 39 x 37 

= 2457 + 1443 

= 3900 


81 x 450 + 81 x 550 
Solution: 

81 x 450 + 81 x 550 
= 36450 + 44550 

= 81000 


50 x 161 — 50 x 81 


Solution: 

50 x 161 —50 x 81 
= 8050 — 4050 

= 4000 


827 x 60 — 327 x 60 
Solution: 

827 x 60 — 327 x 60 
= 49620 — 19620 

= 30000 


Chapter # 2 


(i) 


(ii) 


(iii) 


Ex # 2.3 


RADICALS AND RADICANDS 


index ———» TL +—\—__ Radical 
Va 


Radicand 


“Va is the radical form of the nth root of a. 
1 


a” is the exponential form of the nth root of a. 


If n = 2 then it becomes square root and write 


Va instead of Va 
If n = 3 then it is called cube root like Va 


If n = 5 then it is called 5th root like V625 


Important Notes 

If a is positive, then the nth root of a is also 
positive. 

Example: 


V64 = +*/(4)3 =4 


If a is negative, then n must be odd for the nth 
root of a to be-a real number. 


Example: 
V—64 = /(—4)3 = -4 
If a is zero, then V0 = 0 


Properties of Radicals: 

Product Rule of Radicals: 

Vab =a. Vb 

Example: 

V6x,/ 6y? 

J (6x)(6y2) = / 36y2x = V36V y2Vx 


= 6yvx 


V6xy/6x? 


J (6x) (6x2) = 36x2x = V36/x2Vx 
= 6yvx 
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Ex # 2.3 Radical form of an Expression: 
uotient Rule of Radicals: The number or quantity that is written under a 
nj@ = Va radical sign if or a. ) is called radical form 
b “Jb of an expression. 
Example: Example: 
V9 is the radical form of 3. 
Simplify: 2 a Exponential form of an Expression: 
3x The number or quantity that is written in the 
Solution: form of exponent is called exponential form of 
an expression. 
150x ; 
2 |” - 2 Soy =2,/5x 5x 2y Example: 
3x 3? is the exponential form of 9. 


= 2,/52,/2y = 2(5),/2y = 10,/2y 


Radical Form Exponential Form 
1 
Va P 
Va™ or (Va) F 
n qn a 


Some frequently used radicals are given in the following table 


Square Root Cube Root Fourth Root 
Vvi=1 VIF 1 VLb41 
V4=2 V8 =2 V16 =2 
V9 =3 V27 =3 V81 = 3 
¥16 =4 V64 =4 V256 = 4 
V25=5 V125 =5 V625 =5 
¥36 =6 V216 =6 V1296 = 6 


Example 5 Page # 61 
What is the difference between (i) x? = 16 


(ii) x = ¥16 ? 
(i) x? = 16 (ii) 2416 


Solution: Solution: 
xP S46 

This means what numbers squared becomes 

16. Thus x can be 4 or —4 like (4)? = 16 and 

also (—4)* = 16. 

Hence the value of x = +4. 


x=v16 
Here x is the principal square root of 16, which 
has always a positive value such is x = 4. 
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Ex # 2.3 
Ex # 2.3 Q3: Transform the following exponential form of 
Page # 64 64 anexpression into radical form. 
Q1: Write down the index and radicand for each | (i) _4 x 
64 of the following expressions. 27 
(i) 11 (i) 3 
y 1 
; : 11 (x73)2 
index = 2,radicand = — 
y ae 
ee eee 1 
(ii), 13 (iii) (-8)5 
3x V—8 
13 (iv) 3 
index = 3,radicand = oy y4 
1 
(y*)4 
(iii) 5/,p2 
ab ‘/y3 
index = 5,radicand = ab? (v) bs 
1 
Q2: Transform the following radical forms into (b*)5 
64 exponential forms. Do not simplify. 5/4 
(i) V36 
: . (vi) tf 
Exponential form= (36)2 (3x)4 
qd 
(ii) 1000 ‘3% 
a. 
Exponential form= (1000)2 Q4: simplify: 
(iii) V8 (i) = V125x 
1 
Exponential form= (8)3 Solution: 
(iv) "lq V125x 
1 
Exponential form= (q)n = (125x)3 
(v) V (5 — 6a?)3 T. 24 
1 = (125)3(x)3 
(5 — 6a2)?)2 iii 
3 1 1 
Exponential form= (5 — 6a7)2 = (5x5 x 5)3(x)3 
1 1 
(vi) V—64 = (5°)3(x)3 
1 
Exponential form= (—64)3 _ 5(x)3 
=5Vx 
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Ex # 2.3 Ex # 2.3 
fi). [g (v) 6/18 
a7 Solution: 
x 6V18 
af 2 
- (=) = 6(18)2 
= (75) = 6(3 x3 x 2)2 
3x3x3 ; 
i = 6(3? %2)2 
2° 2 1 1 
7 (5) = 6(32)2(2)2 
= (23)3 — 6(3)v2 
~ (3393 = 18V2 
2 
3 (vi) /54x3y3z2 
se Solution: 
(iii) 625x3y4 olution 
25xy2 V5 4x3 y3z2 
Solution: = (54x2y322)3 
1 1 1 1 
625x3y4 = (54)3(x*)3(y*)3(z7)3 
2 
as 28x 3x3 28D O)E 
id = 8 x 22@)O)E? 
= (25x2y2 oe! i 
oe = (33)5(2)3(x)()(22)3 
=e) 2 = (8)(e)()(2)3(2293 
= 5xy 1 
iv) yas =ayGZ 
Solution: = Bxy 22? 
¥ (3y — 5)? 
1 
= [Gy —5)?]2 
=3y-—5 


Hass 
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Ex # 2.4 


Base 
-UtzZ£ Base eln power 431 


Exponent /Power 
indexs# ut el power eletn Ate 2.1L Base 
et fe 
Co-efficient 
~tZf Co-efficientee ts“ 25 Left Base 
Ute x Multiply UtU#1 Co-efficient .1/Base 


Power: 2 
Co-efficient: 4 


4x? Sy 3 -2y3 
Base: x Base: y Base: y 
Power: —3 Power: 3 


Co-efficient: 5 | Co-efficient: —2 


Power: 1 
Co-efficient: 1 


x x3 5z 
Base: <x Base: ae Base: Z 
Power: 3 Power: 1 


Co-efficient: 1 | Co-efficient: 5 


Note: 
4 oe 1 age 
22 = ir = is 27 
—4 1 
_ “2 = +b) t= 
4x 2 (a ) (a+b) 


Laws of Exponents 
Multiplication of Same Bases 


To multiply powers of the same base, keep the 
same base and add the exponents. 


Jutz_x multiply UXUsi bases <2 ih 
cg Dy multiply SCo-efficient + 
Lu iBase “ 
Lu S Add sPowers “% 


Example: 


q™ a”™ =_ qmtn 


Ex # 2.4 


Multiplication of Different Bases 
When different bases are multiplied just 


multiply the co-efficient or constant. 
JriutLan multiply “ Ue! bases Wil? SA 
Lu Dy multiply SCo-efficient 


Law of Quotient 


To divide two expressions with the same bases 
and different exponents, keep the same base 
and subtract the exponents. 


L wif base Uli bases oe Lee fraction —2 
bobby sign 6 power Lui 
62x minus 96% plus A % 
62 plus 36% minus Ai & 

Law of Power of Power 


To raise an exponential expression to a power, 
keep the same base multiply the exponents. 


fl 3 UT Power ~)! _f Zl, Cs 
-L£u/ Multiply #- Powers£ Basesl 


iJ” sign 6 minus #-L Co-efficient | Base A 


#VE expression Js“ even Ut power —2(1 


Luft 8 sign &plus 

(—x)22 = x22 (—4y)? = 16y? 
ZVEL expression 3x“ Odd Ut power 22 
Luft § minus 6plus 

(—x)25 = —x25 (—2y)? = -8y3 


Zero Exponent Rule 
Any non-zero number raised to the zero power 
equals one. 


buiz£13 Zero /\Power 6 Base ee 
100° = 1 and (xy)® = 1 
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Ex #24 Ex # 2.4 
——— (iv) (—2a2b?)° 
pager OT Solution: 
Qi: Write the base, exponent and value of the . : 5 
following. (—2a°b”) 
(i) (2)-9 _ 1 = (—2)3 a2*3 p3*3 
1024 ; ~ 89659 
base = 2, Exponent = —9, value = 7024 |(v) 3-2)? 
(ii) ei _aP Solution: 
b bP = a3(—2b)? 
p 
base = ~ Exponent = p, value = 7 = a3(—2)?(b)? 
(ii) (—4)? = 16 =e 
base = —4, Exponent = 2, value = 16 = Ag h? 
Q2: If a, b denote the real numbers then 
67 simplify the following. (vi) (a*b)(a*b) 
(i) a? x a® Solution: 
Solution: (a*b)(a7b) 
a> ae = g2t+2pit1 
= gts 
— a e a*b? 
i 3 2 : 0 70 
fii) AS 3 (vil) a°.b 
elt 2 
Solution: eputler: 
7 a Do 
oa) 
a/v \a 1x1 
3 2 = 
b\2" 3 2 
7 (7) 1 
9-4 => 
b\ 6 2 : 
= (-) (viii) (—3a2b?) 
b 2 Solution: 
S (-) (—3a2b2)? 
a 
(iii) ( a)* x (-a)3 = (—3)2a?2*2 p2*2 
Solution: = 9a*h* 
(-a)* x (-a)? 
= (-a)**3 
= (-a)’ 
=-—q’ 
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Ex # 2.4 
(ix) 


3 
a?\2 
(i) 


Solution: 


be 
Q3: Simplify the following. 
(i) 7° 

74 

Solution: 

76 

7 

= 7a 

= 76-4 

= 72 


(iy = 27.5° 
102 
Solution: 
2.5? 
102 
2.5 
~ x5) 
2° oP 
~ 22,52 
a7 5 


= 24-2 53-2 


= 27,51 
=4x5 
= 20 


Chapter # 2 


(iv) 


(v) 


Ex # 2.4 


(a+b).(c + d)2 


(iii) (« + b)?.(c + aa 


Solution: 

(a + b)?.(c +. d)3)° 
ae 
as b)?? (c $d)? 
~ (a + b)1*3. (c + d)2*3 
Gerhletd)’ 
~ (a+ b)3.(c +d)® 
= (at b)®.(c +d)’. (a+ b)~3.(c + d)~° 
= (24 5)° "(e+ dy? 
= (a+b)?.(c +d)? 


(a)? 


Solution: 


(Va)? 


tui 


= qQé 


Solution: 
V x5. x4 

1 1 
= (x5)5(x4)F 


= (2) "5. ("4 


Xx.X 


= x2 
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Q4: 


67 


(i) 


(ii) 


Ex # 2.4 
Simplify the following in such a way that no 


answers should contain fractional or 
negative exponent. 
1 
(=) 
81 
Solution: 


1 
(=) 
81 
1 
_ (; x =) 
~\9ox9 
1 
52\2 
- (5) 


52%2 


92%2 


1 
(ab)b 
1 1 
a 
(as) 
Solution: 


(ab)s 
1 


1\a 
(=) 
1 
(ab)b 
((ab)-1)a 
_ (aby 
ae 1 
(aby-a 


1 1 
= (ab)P.(ab)a 


1,1 
— (ab)b a 
a+b 
— (ab) ba” 


a+b 


= (ab) ab- 


a+b atb 
=aqab.b ab 


Chapter # 2 


(iii) 


(iv) 


Ex # 2.4 
2P+1 32P-4 5Pta 64 


6P.109+2,15?P 
Solution: 
2P+1 32P-4_ 5P+d 64 
~ 6P.10942,157 
2P+1 32p-4 sp+a (2 x 3)4 
~ (2x 3)P.(2 x 5)42,.(3 x 5)P 
20tt 32P—d GPta 24 39 
~ 2P, 3P, 29*2, 59+2, 3p, 5P 
2ptitq 32p-q+q opt 
~ Qp+qt2, 3p+P, 5q+2+p 
2ptitq 32p opta 
~ Qp+qt2,32p, 5q+2+p 
a Oe ae a ae a a is I a aa 
= 2Pt+1+q-p—q-2 32p-2p opt+q-q-2-p 
= Cae oe 
= 2-1 3~ 


yP\ PTI py q\ Ith yr \TtP 
GG) G GG 
Solution: 

xP pt+q x4 qtr at r+p 

Ge) G&) G) 

ae ae OPT ee Oy aa ee 
= (xP-I)PH4 (4-1) a4+T (x7 -P)r +P 


= (x) P-DO+9 (x)A-MNGtr) (x) O-PIO tp. 


(x)P°- 4" (0) 7? (x)??? 


yb =a ta rere pe 


— x9 


=1 


Ei https://web.facebook.com/TehkalsDotCom/ 


Ex https://tehkals.com/ 


Qs: 


67 


Ex # 2.4 
1 


oo 
Prove that ( =) =2 


Solution: 


1 
4°. 643, 23\2 
ae) 1, 
Gane 
L.H.S 


_ (2°. (2°), 23 3 
(23)5. (27)? GT) 


210. 218 23 5 
free 215 214 ) 


210+18+3 ; 
~215+14 


Ex # 2.5 


Complex Number 
A number of the form a + bi where a and b 
are real numbers is called complex number 


where "a" is called real part and “b” is called 
imaginary part. 


Conjugate of a Complex Numbers 
A conjugate of a complex number is obtained 


by changing the sign of imaginary part. The 
conjugate of a + biis a — bior the conjugate 
of a + bi is denoted by a + bi=a — bi. 


Chapter # 2 


Ex # 2.5 
Equality of Two Complex Numbers 
Let Z, =a+ bi and Z, =c +di then Z, = 
Zz if real parts are equal ie. @=c and 
imaginary parts are equal i.e. b = d. 


Operation on Complex Numbers 


Addition of Complex Numbers 
Let Z; = a+ biand Z, =c + di then 


Z, + Z2 =(at+bi)+(c+ di) 
21+ Z,=at+bit+c+di 
Z2,+ Z,=at+ct+bit+di 
Z,+ Z,=(at+c)+(b+da)i 


Subtraction of Complex Numbers 
Let Z; = a+ biand Z, =c + di then 


Z,— Z2 = (a+ bi) — (c+ di) 
Z,— Z2,=a+t+bi-c-—di 
Z,—- Z,2 =a-—ct+bi-di 
Zy— Z,=(a-—c)+(b-d)i 


Multiplication of Complex Numbers 
Let Z, =a + biand Z, =c + di then 


Z,.Z2 = (a+ bi)(c + di) 

Z,.Z2 = ac + adi + bci + bdi? 

Z,.Z, = ac ¥ (ad +bc)i + bd(—1) as i? = -1 
Z,.Z2, = ac +(ad+bc)i- 

Z,.Z2 = (ac — bd) + (ad + bc)i 


Division of Complex Numbers 
Let Z, =a + bi and Z, =c + di then 


Z, arbi 

Zz ctdi 

Multiply and Divide by c — di 
OR a Sea 

Zz ctdi c-di 


Z, (a+ bi)(c — di) 


Z,  (c+di)(c—di) 


Z, _ac—adi+ bei — bdi* 
Zs mane 
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Ex #2.5 
Z, _ac+bci — adi — bd(—1) 
—_ c2 — d2i2 
Z, _act+(be—ad)i + bd 
Z2 c2 — d2(-1) 
Zy _ (ac + bd) + (be — ad)i 
Z2 c* + d? 
Z,__ (ac + bd) (bc — ad)i 
Z2 c* + d? c* + d? 
Ex # 2.5 
Page #71 
Q1: Add the following complex number 
(i) 84+ 91,54 2i 
Solution: 
84+ 91,54 2i 
Let 7, =8+49i 
AndZ,=5+2i 
Now 
Z,+Z, =(8+9i) + (5+ 2i) 
Z2,+Z,=84+914+5+42i 
Z2,+2Z,=8454+9i1+2i 
Z,+Z,=13+4+11i 
(ii) 6+3%,3—5i 
Solution: 
6+ 3i,3 —5i 
Let Z,; =6+3i 
AndZ, =3-5i 
Now 
Z,+Z, =(6+3i) + 3 —5i) 
Z,+2Z, =64+3i1+3-5i 
Z,+2Z,=64+34+3i-5i 
Z4 + Z2 = 9 _ 2i 
(iii) 2i+3,8-—5V-1 


Solution: 
2i+3,8—5V-1 
Let Z, = 2i+3 
And Z, = 8—5yV-1 
8-S5i .«V-1=i 


As 


2 


l 


Chapter # 2 


=-1 


(iv) 


Q2: 
(i) 


(ii) 


Ex # 2.5 
Now 
Z,+Z, = (2i+3) + (8 —5i) 
Z,+Z,=2i+3+8-5i 
Z,+2Z,=34+8+2i-5i 
Z,+Z,=11-3i 


V3 + ¥2i, 3V3 — 2v2i 

Solution: 

V3 + V2i, 3V3 — 2v2i 

Let Z, = V3 4+ v2i 

And Z, = 3V¥3 — 2V2i 

Now 

Z, + Z, = (V3 + v2i) + (3V3 - 2v2i) 
Z,+Z, = V3 + V2i+ 3V3 - 2y2i 
Z,+Z, = V3 + 3V3 + V2i — 2v2i 
Z,+Z, = 4v3 -v2i 


Subtract: 

—2 + 3i from 6 — 3i 
Solution: 

—2 + 3i from 6 — 3i 

Let Z,=—2+ 31 

And Z, = 6—3i 

Now 

Z, —Z, = (6—3i) — (-2 + 3i) 
Z,—2,=6=—31+2-—3i 
Z,—-Z2,=6+2-3i-3i 
Z,—-2Z,=8-6i 


9 + 4i from 9—-8i 
Solution: 

9 + 4i from 9—8i 

Let Z,; =9+4i 

And Z, = 9 — Bi 

Now 

Z, —-Z, = (9 - 8i) - (9 + 4i) 
Z, —Z2, =9-8i1-9-4i 
Z, —-2,=9-9-8i-4i 
Z, —Z, =0-12i 

Z, —Z, = —-12i 
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(iii) 


(iv) 


Q3: 


(i) 


(ii) 


Ex #2.5 
1 — 3ifrom8—i 
Solution: 
1 — 3i from 8 —i 
Let Z,; =1-3i 
AndZ, =8-i 
Now 
Z,-Z, = (8—-i) - (1 —-3i) 
Z,—-2Z2, =8-i-1+3i 
Z,—-2, =8-1-i+3i 
Z,—-2,=7+2i 


6 — 7i from 6 + 7i 
Solution: 

6 — 7i from 6 + 7i 

Let Z, =6-7i 

AndZ, =6+7i 

Now 

Z,—-Z, =(6+7i) — (6-7i) 
Z,—-Z2, =6+7i-6+7i 
Z,—-2,=6-64+7i+7i 
Z,—-42, =0+4+14i 

Zy — 2, = 14i 


Multiply the following complex numbers 
1+ 21,3 -—8i 

Solution: 

1+ 21,3 —8i 

Let Z,; =1+2i 

And Z, =3-—8i 

Now 

Z,.Z, = (1 + 2i)G — 8i) 
Z,.Z, = 1(3 — 8i) + 2i(3 — 81) 
Z,.Z, = 3 — 8i + 6i — 16? 
Z,.Z, = 3 — 2i — 16(—1) 
Z1.2Z,2 =3—2i1+16 

Z,.22 =3+16-2i 

Z1.2, =19-2i 


21,4 —7i 
Solution: 

2i,4 —7i 

Let Z, =2i 
AndZ, =4-—7i 


Chapter # 2 


(iii) 


(iv) 


Ex #2.5 


Z,.Z = (2i)(4 - 71) 
Z1.Z_ = 2i(4 — 7i) 
Zi0 = Bi = 1477 
Z,.Z, = 8i — 14(-1) 
Z,.Z, = 8i+14 
Z,.Z, = 144 Bi 


5 — 31,2 —4i 
Solution: 

5 — 31,2 —4i 
Let Z; =5—3i 
And Z, = 2 — 4i 
Now 
i. pAG=300 4) 
Z,.Z, = 5(2 — 4i) — 3i@2 — 4i) 
Z,.Z, = 10 — 20i — 6i + 12i? 
Z,.Z, = 10 — 26i + 12(—1) 
Z,.Z, = 10 — 26i — 12 
Z,.Z, = 10 — 12 — 26i 
Z,.Z, = —2— 261 


V2 Gp Neaie? 
Solution: 
¥2+i,1—-wv2i 
Let. Z, =V244 
And Z, = 1—~2i 
Now 


Zy.Z, = (V2 + i)(1 — v2i) 
Zy.Z, = V2(1— V2i) + i(1 — V2i) 


21.2. =V2—V2 x 2i + 1i - V2? 
Z,.Z_ = V2 — 21+ 1i — V2(-1) 
Z,.Z, =V2—i+v2 

FF 22 1 
Z.Z_ = 2N2-i 
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Q4: 


(i) 


(ii) 


Ex #2.5 
Divide the first complex number by the 
second. 
Z,=2+4+¢2,=5-i 


Solution: 
Z,=2+i1,7,=5-i 

Z, _ 2+i 

Z, 5-i 

Multiply and divide by 5 + i 
Z, 2+i Sti 


ZZ S=a Sei 

Z,_ (2+06+0 
Z (5-D6+) 
Ay. _ Oe 2b ot ee? 
Z2 (5)? = (i)? 
Z,  geOutatinta ety) 


Z L. oe 
Z, a a 
Z, 25-(-1) 
Z, eae 
Z, 224 

Z, 947i 

Z 26 

Zz, 3: 7, 
Z, 26+ 26° 
Z,=3i+4,Z,=1-i 
Solution: 
Z,=3i4+4 

4+ 3i 

L=i1=i 

J, 4433 

i; Asa 


Multiply and divide by 1 +i 


ZG 4430 24 
—_— = x 
2 ie ri 


Chapter # 2 


Qs: 


(i) 


(ii) 


(iii) 


Ex #2.5 
Z, (44+3)0+0 
Zz (-d)A+i) 


Z, 4441+ 3i+ 37 


Zz  ()?-@? 
Z, 4+7i+3(-1) 
EZ 422° ~ 
Z, 4+7i1-3 
Z, 1-(-D 

Z, 4-3+7i 
a LS 

7, ta 
2 
4ST 

Zz, 2° 2 


Perform the indicated operations and 
reduce to the form a + bi 

(4 — 3i) + (2 — 3i) 

Solution: 

(4 — 3i) + (2 - 3i) 

= 4s iiace SI 

=44+2-3i-3i 

=6-6i 


(5 — 2i) — (4-71) 
Solution: 

(5 — 2i) — (4-7) 
=5-2i1-4+7i 
=5-4-2i+7i 
=1+5i 


2i(4 — Si) 
Solution: 

2144 — 5) 

= 2i— 107 

= 2i—10(—1) 
= 2i+10 
=10+2i 
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Ex #2.5 : 
(iv) (2-31) + (4-51) Review Ex # 2 
Solution: Page # 73 
(2 — 3i) + (4-51) Q3: Simplify each of the following. 
2-—3i (i) —2\3 
— ———S I = 
4-—5i ( 3 ) 
Multiply and divide by 4 + 5i Solution: 
a) 
2-31 445i (=) 
~ 4=5i 445i 22 
_Z=—304 4 51) =| 
~ (4-—50)(44+ 50 
—8 
_ 8+ 101-121-1577 = 55 
7 (4° =(5i)" 
(ii) (—2)%.(3)? 
= 8— 2i-15(-1) Solution: 
16 — 250 (—2)3. (3)? 
B= 2ir is =-8x9 
~ 16—25(-1) —72 
8+15-2i = 
~ feet 25 (iii) —3V48 
_ 23a Solution: 
Ad 
a —3V48 
“41 41° =3V4X4x3 
Q6: Find the complex conjugate of the following —3V4x4x V3 
complex numbers. 
(i) —-8—3i —3 x 4V3 
The complex conjugate of —8 — 3i is —8+ 3i —~12V3 
(i) —-44+9i tiv) 5 
The complex conjugate of —4+ 9i is —4— 9i se 3/9 
Solution 
(iii) 7+ 6i = 
The complex conjugate of 7 + 6i is 7 — 6i V9 
5 
(iv) V5-i Tae 
(9)3 
The complex conjugate of V5 —i is V5+i e 
arn 
(32)3 
_ 5 
(3)3 


Ei https://web.facebook.com/TehkalsDotCom/ 
Ex https://tehkals.com/ 


Review Ex # 2 
Multiply and Divide by V3 
5 V3 
———o x a 
2, 3 
(33-3 
5x V3 
2 3 
(3)3 x (3)3 
5V3 
2,3 
(3)373 
5V3 
3 
(3)3 
5V3 
3 
Q4: Multiply 8i, — 8i 
Solution: 
8i, —8i 
Now 
(8i)(—8i) = —64i? 
= —64(-1) 
= 64 
Q5: Divide 2 — 5i by 1 — 6i 
Solution: 
2-5i 
1 —- 6i 
1 
Multiply and divide by 1 + 6i 
2-—5i 1+6i 
= x 
1-6 1+6i 
_ (2 — 5i)(1 + 61) 
~ (1- 6i)(1 + 6%) 
2h igi si 30r 


(1)? — (67)? 
2+ 7i —30(-1) 
~ 4 — 3672 
_2+7i +30 


~ 1-—36(-1) 


Chapter # 2 


Review Ex # 2 
_ 2+ 30+ 7i 


1+ 36 
32+ 7i 
~ 37 
32 7 | 
= 3737! 
Q7: Use laws of exponents to simplify: 
(81). 35 + (3)4"-1(243) 
(92") (33) 


Solution: 
(81)”. 35 + (3)4"-1(243) 
(9 (33) 
_ ns 2G) 
= (37)7"(3") 
SS he ea ee 
= 347_33 
34"_35(1 +374) 
= 34n_ 33 
34" 33.37(1 +371) 
34n_33 
= 37(114+3>4) 


Q6: Name the property used 
7 7 7=1 
x-=-x = 
7 #7 
Answer: 
Multiplicative Property 
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UNIT #3 
LOGARITHM 


Exercise # 3.1 
SCIENTIFIC NOTATION: 
Scientific notation is a way of writing 
numbers that are too big or too small to be easily 
written in decimal form. 


Representation 


The positive number "x" is represented in 
scientific notation as the product of two numbers 
where the first number "a" is a real number 
greater than 1 and less than 10 and the second is 


wow 


the integral power of "n" of 10. 


x=ax 10" 

Rules for Standard Notation to Scientific Notation 

(i) Ina given number, place the decimal after first 
non-zero digit. 
If the decimal point is moved towards left, then the 
power of “10” will be positive. 
If the decimal is moved towards right, then the 
power of “10” will be negative. 
The numbers of digits through which-the:decimal 
point has been moved will be the exponent. 
Rules for Standard Notation to Scientific Notation 


(i) If the exponent of 10 is Positive, move the 
decimal towards Right. 


(ii) 


(iii) 


If the exponent of 10 is Negative, move the 
decimal toward Left. 


(ii) 


Move the decimal point to the same number of 
digits as the exponent of 10. 


(iii) 


Example #7 Page # 80 
How many miles does light travel in 1 day? The 
speed of the light is 186,000 mi/ sec. write the 
answer in scientific notation. 
Solution: 
Time = t = 1 day = 24hr 

t = 24 x 60 x 60 sec = 86400 

t = 8.64 x 10* sec 
Speed = v = 186000 mi/sec 

v = 1.86 x 10° mi/sec 


Q1: 


(ii) 


(iii) 


(iv) 


As we know that 

SsS=vt 
Put the values 
s = 1.86 x 10° x 8.64 x 104 
s = 1.86 x 8.64 x 10° x 104 
s = 16.0704 x 105+4 
s = 16.0704 x 10° 
s = 1.60704 x 10! x 10° 
s = 1.60704 x 107° 


Thus light travels 1.60704 x 101 x 10° miles in 
a day 


Exercise # 3.1 

Page # 80 
Write each number in scientific notation. 
405,000 
Solution: 
405,000 
In Scientific Form: 

4.05°x 104 


1,670,000 
Solution: 
1,670,000 
In Scientific Form: 
1.67 x 10° 


0.00000039 
Solution: 
0.00000039 
In Scientific Form: 
3.9 x 1077 


0.00092 
Solution: 
0.00092 
In Scientific Form: 
9.2 x 107+ 
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(v) 


(vi) 


(vii) 


(viii) 


(ix) 


Q2: 


(ii) 


Ex #3.1 
234,600,000,000 
Solution: 
234,600,000,000 
In Scientific Form: 
2.346 x 1014 


8,904,000,000 
Solution: 
8,904,000,000 
In Scientific Form: 
8.904 x 10° 


0.00104 

Solution: 

0.00104 

In Scientific Form: 
1.04 x 10-3 


0.00000000514 
Solution: 
0.00000000514 
In Scientific Form: 
5.14 x 107? 


0.05 x 10-3 
Solution: 
0.05 x 10-3 
In Scientific Form: 
5.0 x 10-7 x 1073 
5.0 x 10-273 
5.0 x 1075 


Write each number in standard notation. 


8.3 x 10-5 
Solution: 

8.3 x 1075 

In Standard Form: 
0.000083 

4.1 x 10° 
Solution: 

4.1 x 10° 

In Standard Form: 
410000 


(iii) 


(iv) 


(v) 


(vi) 


(vii) 


(viii) 


(ix) 


2.07 x 10’ 
2.07 x 10” 


Ex # 3.1 


In Standard Form: 


20700000 


3.15 x 107° 
3.15 x 107° 


In Standard Form: 


0.00000315 


6.27 x 1071 
6.27 x 1071° 


In Standard Form: 


0.000000000627 


5.41 x 1078 
5.41 x 1078 


In Standard Form: 


0.0000000541. 


7.632 x 10-4 
7.632 x 1074 


In Standard Form: 


0.0007632 


9.4x 105 
9.4 x 10° 


In Standard Form: 


940000 


—2.6 x 10° 
—2.6 x 10? 


In Standard Form: 


—2600000000 


Q3: 
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Ex #3.1 
How long does it take light to travel to Earth 
from the sun? The sun is 9.3 X 10’miles from 
Earth, and light travels 1.86 x 10° mi/s. 
Solution: 
Given: 
Distance between earth and sun = 9.3 x 107 miles 
Speed of light = 1.86 x 10° mi/s 


As we have: 
s=vt 
Ss 
—=t 
v 
Or 

Ss 
t=— 

v 
Put the values: 
—_ 9.3 x 107 

~ 1.86 x 105 

t=5x107 x10-> 
t=5x 107-5 
t=5x 10? 
t = 500 sec 


t = 480 sec+ 20 sec 
t = 8 min 20 sec 


Exercise # 3.2 


Logarithm 
If a* = y then the index x is called the 


logarithm of y to the base a and written as 
logay =x. 

We called log, y = x like log of y to the base a 
equal to x. 


Logarithm Form Exponential Form 
logay =x a*=y 
logs 64 = 2 82 = 64 


Ql: 


(i) 


(ii) 


(iii) 


(iv) 


(v) 


(vi) 


Ex #3.2 
Page # 83 
Write the following in logarithm form. 
4* = 256 
4* = 256 
In logarithm form 
log, 256 = 4 


1 
2-&=_ 
64 
a : 
~ 64 
In logarithm form 


| — 6 
08264 


10°=1 

oe = 1 

In logarithm form 
logig 1 = 0 


| 


x4=y 


3 
x4 — y 
In logarithm form 


3 
logy y =a 


1 
3-4 = 
81 
04 = : 
~ 81 
In logarithm form 


] Bois 4 
8387 


2 
643 = 16 
2 
643 = 16 
In logarithm form 


] 16 = z 
08 64 =3 


Q2: 
(i) 


(ii) 


(iii) 


(iv) 


(v) 


(vi) 
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Ex # 3.2 


Write the following in exponential form. 


1 
log, (=) =-1 
Solution: 


1 
toga (Ga) = -1 
In exponential form 


Solution: 


ee 
°82 198 


In exponential form 
=7 + 
128 


log, 3 = 64 

log, 3 = 64 

In exponential form 
per =3 


logga=1 
logga=1 

In exponential form 
a=1 


log,1=0 
Solution: 
log,1=0 

In exponential form 
a= 


—3 


] — 
084 8. 2 
Solution: 
| 1 -3 
084 8. 2 
In exponential form 
3 1 
AZ 
8 


Q3: 
(i) 


(ii) 


(iii) 


Ex #3.2 
Solve: 
log yg 125=x 
log yg 125 =x 
In exponential form 


(v5) = 125 


1 \* 
[5 =5x5x5 


Multiply B.S by 2 
Da 

2% >==2%3 
Z 


x=6 


log,x = —3 

log, x = —3 

In exponential form 
4) x 


~ 64 

logg,9 =x 

logg,9 =x 

In exponential form 
81* =9 

(92)* = 91 

92x — 91 

Now 2x=1 


Divide B.S by 2 
2x 1 


(iv) 


(v) 


(vi) 
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log3(5x +1) =2 
Solution: 

log3(5x +1) =2 
In exponential form 
37 =5x+1 
9=5x+1 
Subtract 1 form B.S 
9=1=5y+1=—1 
8 = 5x 

Divide B.S by 5 


Ex # 3.2 


wml 


log,x =7 

Solution: 

log2x =7 

In exponential form 

27 =x 

Now 
2xXx2x2xX2x2xX2x2=x 
128 =x 

x = 128 


log,0.25=2 
Solution: 
log, 0.25 = 2 
In exponential form 
x? = 0.25 
2 25 
100 
Taking square root on B.S 


(vii) 


(viii) 


(ix) 


Ex # 3.2 
log (0.001) = —3 
log,(0.001) = —3 
In exponential form 
x3 = 0.001 
2 
1000 
a 
103 
x? = 104 


x 


So 
x= 10 


l a 2 
8x 64 


In exponential form 


log 3x = 16 
Solution: 

log 3x = 16 

In exponential form 


(v3) ~_ 


1 16 

>" =x 
16 

32 =x 
a) = 9 
3xX3xXx3x3x3x3xX3xX3=x 
6561 =x 
x = 6561 


(i) 


(ii) 


(iii) 


(i) 
(ii) 


(iii) 


(iv) 


a 
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Exercise # 3.3 
COMMON LOGARITHM 
Introduction 
The common logarithm was invented by a British 
Mathematician Prof. Henry Briggs (1560-1631). 
Definition 
Logarithms having base 10 are called common 
logarithms or Briggs logarithms. 
Note: 
The base of logarithm is not written because it is 
considered to be 10. 
Logarithm of the number consists of two parts. 
Characteristics and Mantissa 
Example: 1.5377 
Characteristics 
The digit before the decimal point or Integral part 
is called characteristics 
Mantissa 
The decimal fraction part is mantissa. 
In above example 
1 is Characteristics and .5377 is Mantissa. 


USE OF LOG TABLE TO FIND MANTISSA: 
A logarithm table is divided into three parts: 
The first part of the table is the extreme left 
column contains number from10 to 99. 

The second part of the table consists of 10 columns 


headed by 0, 1, 2, .... 9. The number under these 
columns are taken to find mantissa. 


The third part consists of small columns known as 
mean difference headed by 1, 2, 3, ... 9. These 
columns are added to the Mantissa found in 
second column. 


To Find Mantissa 

Let we have an example: 763.5 

Solution: 

First ignore the decimal point. 

Take first two digits e.g. 76 and proceed along 


this row until we come to column headed by third 
digit 3 of the number which is 8825. 


Now take fourth digit i.e. 5 and proceed along 
this row in mean difference column which is 5. 


Now add 8825 + 3 = 8828 
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Ql: 


(i) 


(ii) 


(iii) 


(iv) 


(v) 


(vi) 


(vii) 


Viii. 


Ex # 3.3 


Page # 86 
Find the characteristics of the common 
logarithm of each of the following numbers. 


57 

In Scientific form: 

5.7 x 101 

Thus Characteristics = 1 


7.4 

In Scientific form: 

7.4 x 10° 

Thus Characteristics = 0 


5.63 

In Scientific form: 

5.63 x 10° 

Thus Characteristics = 0 


56.3 

In. Scientific form: 

5.63 x 107 

Thus Characteristics = 1 


982.5 

In Scientific form: 
9.825 x 102 

Thus Characteristics = 2 
7824 

In Scientific form: 
7.824 x 10° 

Thus Characteristics = 3 


186000 

In Scientific form: 

1.86 x 10° 

Thus Characteristics = 5 


0.71 

In Scientific form: 

7.1x 1071 

Thus Characteristics = —1 


Q2: 
(i) 


(ii) 


(iii) 


(iv) 


a 
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Ex # 3.3 


Find the following. 

log 87.2 

Solution: 

log 87.2 

In Scientific form: 

8.72 x 101 

Thus Characteristics = 1 

To find Mantissa, using Log Table: 
So Mantissa = .9405 

Hence log 87.2 = 1.9405 


log 37300 

Solution: 

log 37300 

In Scientific form: 

3.73 x 10* 

Thus Characteristics = 4 

To find Mantissa, using Log Table: 
So Mantissa = .5717 

Hence log 37300 = 4.5717 


log 753 

Solution: 

log 753 

In Scientific form: 

7.53 x 10? 

Thus Characteristics = 2 

To find Mantissa, using Log Table: 
So Mantissa = .8768 

Hence log 753 = 2.8768 


log 9.21 

Solution: 

log 9.21 

In Scientific form: 

9.21 x 10° 

Thus Characteristics = 0 

To find Mantissa, using Log Table: 
So Mantissa = .9643 

Hence log 9.21 = 0.9643 


(v) 


(vi) 


(vii) 


Q3: 
(i) 


Ex # 3.3 
log 0.00159 
log 0.00159 
In Scientific form: 
1.59 x 10-3 
Thus Characteristics = —3 
To find Mantissa, using Log Table: 
So Mantissa = .2014 
Hence log 0.00159 = 3.2014 


log 0.0256 

log 0.0256 

In Scientific form: 

2.56 x 1072 

Thus Characteristics = —2 

To find Mantissa, using Log Table: 
So Mantissa = .4082 

Hence log 0.0256 = 2.4082 


log 6.753 
Solution: 

log 6,753 

In Scientific-form: 
6.753 x 10° 


Thus Characteristics = 0 

To find Mantissa, using Log Table 
Mantissa = .8295 

Hence log 6.753 = 0.8295 


R.W 


8293 +2 
= 8295 


Find logarithms of the following numbers. 
2476 

Solution: 

2476 

Let x = 2476 

Taking log on B.S 

log x = log 2476 

In Scientific form: 

2.476 x 10° 

Thus Characteristics = 3 

To find Mantissa, using Log Table 
So Mantissa = .3927 + 11 
Mantissa = .3938 

Hence log 2476 = 3.3938 


R.W 


3927 +11 
= 3938 


(ii) 


(iii) 


(iv) 
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2.4 

Solution: 

2.4 

Let x = 2.4 

Taking log on B.S 

log x = log 2.4 

In Scientific form: 

2.4 x 10° 

Thus Characteristics = 0 


Ex # 3.3 
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To find Mantissa, using Log Table: 


So Mantissa = .3802 
Hence log 2.4 = 0.3802 


92.5 

Solution: 

92.5 

Let x = 92.5 

Taking log on B.S 

log x = log 92.5 

In Scientific form: 

9.25 x 101 

Thus Characteristics = 1 


To find Mantissa, using Log Table: 


So Mantissa = .9661 
Hence log 92.5 = 1.9661 


482.7 

Solution: 

482.7 

Let x = 482.7 

Taking log on B.S 

log x = log 482.7 

In Scientific form: 
4.827 x 102 

Thus Characteristics = 2 


To find Mantissa, using Log Table: 


So Mantissa = .6836 


R.W 


Hence log 482.7 = 2.6836 


6830 + 6 
= 6836 


(v) 


(vi) 


(vii) 


Ex # 3.3 
0.783 
0.783 
Let x = 0.783 
Taking log on B.S 
log x = log 0.783 
In Scientific form: 
7.83 x 1071 
Thus Characteristics = —1 
To find Mantissa, using Log Table: 
So Mantissa = .8938 
Hence log 0.783 = 1.8938 


0.09566 

0.09566 

Let x = 0.09566 

Taking log on B.S 

log x = log 0.09566 

In Scientific form: 

9.566 x 10-2 

Thus Characteristics = —2 

To find Mantissa, using-Log Table: 
So Mantissa =..9808 

Hence log 0.09566 = 2.9808 


R.W 


9805 + 3 
= 9808 


0.006753 

0.006753 

Let x = 0.006753 

Taking log on B.S 

log x = log 0.006753 

In Scientific form: 

6.753 x 1073 

Thus Characteristics = —3 

To find Mantissa, using Log Table: 
So Mantissa = .8295 

Hence log 0.006735 = 3.8295 


R.W 


8293 +2 
= 8295 


a 


(viii) 


(i) 


(ii) 


(i) 


(ii) 


(iii) 
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Ex # 3.3 
700 
Solution: 
700 
Let x = 700 
Taking log on B.S 
log x = log 700 
In Scientific form: 
7.00 x 10 
Thus Characteristics = 2 
To find Mantissa, using Log Table: 
So Mantissa = .8451 
Hence log 700 = 2.8451 


Exercise # 3.4 
ANTI-LOGARITHM 
If log x = y then x is the anti-logarithm of y and 
written as x = anti — logy 
Explanation with Example: 
2.3456 
Here the digit before decimal point is 
Characteristics i.e. 2 
And Mantissa= .3456 
To find anti-log, we see Mantissa in Anti-log 
Table 


Take first two digits ie. .34 and proceed along 
this row until we come to column headed by third 
digit 5 of the number which is 2213. 


Now take fourth digit i.e. 6 and proceed along 
this row which is 3. 

Now add 2213 + 3 = 2216 

So to find anti-log, write it in Scientific form like 
anti — log 2.3456 = 2.2216 x 10°?" 

anti — log 2.3456 = 2.216 x 10? 

anti — log 2.3456 = 221.6 


web.facebook.com/TehkalsDotCom 


Q1: 
(i) 


(ii) 


(iii) 


Ex # 3.4 


Page # 88 
Find anti-logarithm of the following numbers. 
1.2508 
Solution: 
1.2508 
Let log x = 1.2508 
Taking anti-log on B.S 
Anti — log(log x) = Anti — log 1.2508 
x = Anti = log 1.2508 Rw 
Characteristics = 1 
Mantissa = .2508 1778+3 
So = 1781 
= 1,751, < 10" 
x = 17.81 


0.8401 

0.8401 

Let logx = 0.8401 

Taking anti-log on B.S 

Anti_— log(log x) = Anti — log 0.8401 
x = Anti-= log 0/8401 
Characteristics = 0 
Mantissa = .8401 

So 

x = 6.920 x 10° 

x = 6.920 


R.W 


6918+2 
= 6920 


2.540 

2.540 

Let log x = 2.540 
Taking anti-log on B.S 
Anti — log(log x) = Anti — log 2.540 
x = Anti — log 2.540 
Characteristics = 2 
Mantissa = .540 

So 

x = 3.467 x 10? 

x = 346.7 


https://web.facebook.com/TehkalsDotCom 
https://tehkals.com/ 


a 


(iv) 2.2508 
Solution: 
2.2508 
Let log x = 2.2508 
Taking anti-log on B.S 
Anti — log(log x) = Anti — log 2. 2508 
x = Anti—log 2.2508 


Ex # 3.4 


Characteristics = —2 
R.W 
Mantissa = .2508 
Sa 1778+3 
x = 1.781 x 107? = 1781 
x = 0.01781 
(v) 1.5463 
Solution: 
1.5463 


Let logx = 1.5463 

Taking anti-log on B.S 

Anti — log(log x) = Anti — log 1.5463 
x = Anti —log 1.5463 
Characteristics = —1 
Mantissa = .5463 

So 

x = 3.518 x 1071 

x = 0.3518 


R.W 


3516+2 
= 3518 


3.5526 

Solution: 

3.5526 

Let log x = 3.5526 
Taking anti-log on B.S 
Anti — log(log x) = Anti — log 3.5526 
x = Anti — log 3.5526 
Characteristics = 3 


(vi) 


; R.W 
Mantissa = .5526 
So 35654+5 
x = 3.570 x 103 = 3570 


x = 3570 


Q2: 


(i) 


(ii) 


(iii) 


Ex # 3.4 
Find the values of x from the following 
equations: 
log x = 1.8401 
logx = 1.8401 


Taking anti — log on B.S 

Anti — log (log x) = Anti — log 1.8401 
x = Anti —1log1.8401 
Characteristics = —1 
Mantissa = .8401 

So 

x = 6.920 x 1071 

x = 0.6920 


R.W 


6918 + 2 
= 6920 


log x = 2.1931 

log x = 2.1931 

Taking anti — log on B.S 
Anti — log (log x) = Anti — log 2.1931 
x = Anti,—log 2:1931 
Characteristics = 2 


: R.W 
Mantissa = .1931 
So 1560 +0 
x = 1.560 x10? = 1560 
x = 156.0 
logx = 4.5911 
Solution: 
log x = 4.5911 


Taking anti — log on B.S 
Anti — log (log x) = Anti — log 4.5911 
x = Anti — log 4.5911 
Characteristics = 4 


R.W 
Mantissa = .5911 
So 3899 +1 
x = 3.900 x 104 = 3900 
x = 39000.0 
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(i) logx = 3.0253 
Solution: 
log x = 3.0253 
Taking anti — log on B.S 
Anti — log (log x) = Anti — log 3.0253 
x = Anti — log 3.0253 
Characteristics = —3 
Mantissa = .0253 
So 
x = 1.060 x 10-3 
x = 0.001060 


Ex # 3.4 


R.W 


1059 +1 
= 1060 


log x = 1.8716 
Solution: 

log x = 1.8716 

Taking anti — log on B.S 
Anti — log (log x) = Anti — log 1.8716 
x = Anti — log 1.8716 
Characteristics = 1 


(ii) 


R.W 
Mantissa = .8716 
So 7430 + 10 
x = 7.440 x 10! = 7440 
x = 74.40 
(iii) log x = 2.8370 
Solution: 
log x = 2.8370 


Taking anti — log on B.S 

Anti — log (log x) = Anti — log 2.8370 
x = Anti — log 2.8370 

Characteristics = —2 

Mantissa = .8370 

So 

x= 6.871 % 10 

x = 0.06781 


(i) 


or 


(ii) 


or 


(iii) 


or 


(iv) 


(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 


Ex #3.5 
LAWS OF LOGARITHM 
logg mn = loggm+loggn 
log mn = logm + logn 
Example: 
log 2 x 3 = log2 + log3 


m 
logq re log, m—loggn 


m 

log — = logm — logn 
n 

Example: 


3 
log = = log3 —log5 


6 
log 6 — log 3 = log 3 = log 2 


loggm" =nloggm 
logm” = nlogm 
Example: 

log 23 = 3 log 2 

logg mlog, n = logan 
log, 3Jog3 5.= logs5 
_ logan 

~ loggm 
Example: 


log, 2 


log7r 


=] 
log, t ee 


Note: 
logga=1 
log;9 10 =1 
log 10 =1 
logig1=0 
log1=0 

logan 


] = 
meee log, m 


This is called Change of Base Law 


(i) 


(ii) 
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Ex #3.5 


Proof of Laws of Logarithm one by one 
log, mn = loggm+ logan 

Proof: 

Let loggm=x and loggn=y 

Write them in Exponential form: 
a*=mand avy¥=n 

Now multiply these: 

a~x aX =mn 


(iii) 


Or mn=a* x a” 
mn = a*ty 

Taking log, on B.S 

log, mn = log, a**” 

log, mn = (x + y)logga 
loggmn = (x + y)(1) 
loggmn=x+y 

loggmn = loggm+loggn 


-logga=1 


loga— = loggm— logan fy) 
Proof: 

Let loggm=x and loggn=y 
Write them in Exponential form: 
a*=mand avy¥=n 

Now Divide these: 


a*~* m 
ay en 
Or 

m aX 

n ay 
m 

—_— = a*-yY 


n 
Taking log, on B.S 
log ae log, a*~ ¥ 
a n a 
m 
loga — = (« — y) logaa 
m 
logq— = (« - y)() “logga=1 
m 
loga =X —Y 


m 
Hence log, 7 log, m-— logan 


Ex #3.5 
log, m" = nloggm 
Proof: 
Let loggm=x 
In Exponential form: 


a* =m 
Or 
m =a* 


Taking power ‘n’ on B.S 
m”™ =_ (a*)” 
m”™ = q™® 


Taking log, on B.S 


log, m” = log, a™ 
loggm”" =nxlog,a 
loggm” = nx(1) “logga=1 


loggm”" = nx 

loggm”" =nloggm 

log, mlog,,n = logan 

Proof: 

Let loggm= x.and, logmn=y 
Write them in Exponential form: 
a*~ =m and m¥=n 
Now multiply.these: 
As a*¥ = (a*®)¥ 

But (a*)¥ =m 
SoaX’ =(m)"=n 
Soav=n 

Taking log, on B.S 
log, a*” = logan 
(xy) logga = logan 
xy(1) = logan 

Now 

log, mlog, n = logan 


-logga=1 


Example # 14 page # 90 = log + logy 


—1+logy 
= log0.1+ logy 
=-1+logy = log0.1y 


= —log10+ logy 


= log 1071 + logy 


Q1: 


(ii) 


(iii) 
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Ex # 3.5 


Page # 91 
Use logarithm properties to simplify the 
expression. 


log, V7 
Solution: 


log, V7 
Let x = log, V7 


1 
x = log,(7)2 
As log,m”" = nlog,m 


a 7 
x = 5 log, 


1 
(1) 


x== 
2 
1 
2 


-logga=1 


x= 


1 
1 = Trick 
088 2 


Solution: 


1 1 
088 2 
| 1 
088 2 


1 
Let logg== 
et logg5 =x 


In exponential form: 
8* = : 
2 
(22) = 2-1 
23x = 2-1 
Now 
3x =—-1 
Divide B.S by 3, we get 
—1 


ar 


logio v1000 


Solution: 


logi9 V1000 
if 
Let x = log,)(107)2 
3 
x = logy (10)2 


(iv) 


(v) 


Ex #3.5 
As log,m”" = nlog,m 


=i 10 
a) 0810 


3 

x =5 0 -log,a=1 
_3 
=o 


logy 3 + logg 27 

logg 3 + logs 27 

Let x = logg 3 + logg 27 

As loggmn = loggm+log,n 
x =logg3 X 27 

x = log, 81 

x = logy 9? 

As log,gm”" = nlog,m 

x =2log,9 
x =2(1) 
x=2 


-logga=1 


| a hi 
°8(0.0035)-4 


] —————— 
°8 (0.0035) -4 


Let x = 108 (0035) =4 


m 
As loga— = log,zm-—log,n 


x = log 1 — log(0.0035)~* 

As log1 = 0 and log, m" = nloggm 
Thus 

x = 0 — (—4) log 0.0035 
Here Ch = —3 

And M = .5441 

So 

x =4(-3 + .5441) 

x = 4(—2.4559) 

x = —9.8236 


R.W 


3.5 x 1073 


(vi) 


Q2: 


(ii) 
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log 45 

Solution: 

log 45 

Let x =log45 
x=log3x3x5 

x =log3?x5 

log, mn = loggm+ logan 
and log, m”" = nlog,m 

x =2log3+log5 

x = 2 log 3.00 + log 5.00 

x = 2(0+.4771) + (0 + .6990) 
x = 2(0.4771) + (0.6990) 

x = 0.9542 + 0.6990 

x = 1.6532 


Ex #3.5 


Express each of the following as a single 
logarithm. 

3 log 2 — 4log3 

Solution: 

3 log 2 — 4log 3 

As loggm" = nloggm 

3 log 2 — 4log3 = log 2” — log 3* 

3 log 2 — 4log3 = log 8 — log 81 


m 
As loga— = log,m-—log,n 
8 
3 log 2 — 4log 3 = log — 
og 0g 8 81 


2Zlog3 +4log2 —3 

Solution: 

2log3 + 4log 2 —3 

As log,gm”" = nlog,m 

2log 3 + 4log 2 — 3 = log 3” + log 2* — 3(1) 
As log10=1 

So 

2log3 + 4log2 —3 = log9 + log 16 — 3(log 10) 
As log,mn = loggm+ logan 

2log 3 + 4log 2 — 3 = log9 x 16 — log 10? 

2log3 + 4log 2 —3 = log9 x 16 — log 1000 


m 
As loga— = log,m-—log,n 


144 
2log3 +4log2—-—3= 108 F000 


2log3 + 4log 2 — 3 = log 0.144 


(iii) 


(iv) 


Q3: 


(i) 


log5—-1 

log5—-1 

As log10=1 

log 5 —1=log5 — log 10 


m 
As loga— = log,gm-— logan 


5 
log 5 —1 = log— 
og 850 
log 5 —1=1og0.5 


slogx —2log3y + 3logz 
Solution: 

slog x — 2 log 3y + 3logz 
As log,m”" = nlog,m 


1 
= log x2 — log(3y)? + log z? 
= log Vx — log 9y” + log z? 


m 
As logas =log,m-—log,n 


And_log,mn = log,m+ logan 


3 


ers 


1 
5 log x —2 log3y+3log z = 108 -oy2 


Find the value of ‘a' from the following 
equations. 

log, 6+ log, 7 = log, a 

logs 6 + logs 7 = log, a 

As loggmn = loggm-+ logan 
log26X7=log,a 

log, 42 =log,a 

Thus 

a= 42 


(ii) 


(iii) 


(iv) 


fy https://web.facebook.com/TehkalsDotCom 


https://tehkals.com/ 


log 3 a = log 35 + log 38 — log j3 2 
Solution: 
log jz a = log jg 5 + log 38 — log jg 2 
As loggmn = loggm-+ logan 
m 
As loga— = log,m-—log,n 
5x8 
log 3a = log ys 
40 
log 3a = log ys > 
log 3 a = logy 20 
Thus 
a=20 


log7r | , 
log7t — Bal 


Solution: 
log7r 
— = loggr 
log,n 
loggm 
log,r = loggr 

Thus 

a=t 

log, 25 — log, 5 = logga 
Solution: 

log, 25 — log, 5 = logga 


As log,n= 


m 
As loga— = log,gm-—log,n 


5 
log, eo log, a 


log, 5 = logga 
Thus 
a=5 


Q4: 


Q1: 


(i) 


Find log, 3 .log3;4 .log,5. log; 6. log, 7 .log78 
Let x = log,3.log34.log,5 .log,6. log, 7. log, 8 
As loggm”" = nlog,m 

So 

x = log, 4.log,5. log. 6. log, 7. log, 8 

x =log.5 . log,6.log, 7 . log, 8 

x = log, 6 .log,7.log78 

x =log,7 .log,8 

x =log,8 

x= logs 2° 

x = 3log,2 

As logga=1 

x = 3(1) 

x=3 


Ex # 3.6 


Page # 93 
Simplify 3.81.x 43.4 with the help of logarithm. 
3.81 x 43.4 
Let x = 3.81 x 43.4 
Taking log on B:S log 3.81 


log x = log 3.81 x 43.4 ch=0 
M = .5809 


As logmn = logm + logn 


log 43.4 
log x = log 3.81 + log 43.4 ba 


Ch=1 
logx = (0 + .5809) + (1 + .6375) M = 6375 


logx = 0.5809 + 1.6375 
log x = 2.2184 


Taking anti — log on B.S 

Anti — log (log x) = Anti — log 2.2184 

x = Anti — log 2.2184 

Here 

Characteristics = 2 1652 +2 
Mantissa = .2184 = 1654 
So 

x = 1.654 x 107 
x = 16.54 


a 


(ii) 


(iii) 
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Ex # 3.6 
73.42 x 0.00462 x 0.5143 
Solution: 
73.42 x 0.00462 x 0.5143 
Let x = 73.42 x 0.00462 x 0.5143 


Taking log on B.S 

log x = 73.42 x 0.00462 x 0.5143 

As logmn = logm + logn 

log x = log 73.42 + log 0.00462 + log 0.5143 
logx = (1 + .8658) + (—3 + .6646) + (—1 4.7113) 
log x = 1.8658 + (—2.3354) + (—0.2887) 
log x = 1.8658 — 2.3354 — 0.2887 

log x = —0.7583 

Add and Subtract —1 

log x = -—1+1- 0.7583 

log x = —1+.2417 

logx = 1.2417 

Taking anti — log onB.S 

anti — log (log x) = anti —log 1.2417 

x = anti—log1.2417 

Here 

Characteristics = —1 

Mantissa = .2417 

So 

x= 1,745 x 107+ 

x = 0.1745 


784.6 X 0.0431 


28.23 
Solution: 
784.6 X 0.0431 


28.23 
784.6 X 0.0431 
28.23 


Taking log on B.S 
784.6 X 0.0431 


28.23 


Letx = 


log x = log 


m 
As log— = logm —logn 


log x = log 784.6 x 0.0431 — log 28.23 


As logmn = logm + logn 
log x = log 784.6 + log 0.0431 — log 28.23 


log 73.42 
Ch=1 
8657 +1 
M = .8658 


log 0.00462 
Ch = -3 
M = 6646 


log 0.5143 

Ch=-1 
7110 +3 

M =.7113 


1742 +3 
= 1745 


a 


(iv) 
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Ex # 3.6 
log x = (2 + .8946) + (—2 + .6345) + (1 + .4507) 


log x = 2.8946 + (—1.3655) + (1.4507) 
log x = 2.8946 — 1.3655 — 1.4507 
log x = 0.0784 

Taking anti — log on B.S 

anti — log (log x) = anti — log 0.0784 


x = anti — log 0.0784 
Here 

Characteristics = 0 
Mantissa = . 0784 


So 
x = 1.198 x 10° 
x = 1.198 


0.4932 x 653.7 


0.07213 x 8456 
Solution: 


0.4932 x 653.7 
0.07213 x 8456 
_ 0.4932 x 653.7 
~ 0.07213 x 8456 
Taking log on B.S 
0.4932 x 653.7 
log —-——-———_ 
0.07213 x 8456 


Let x 


logx = 


m 
As log— = logm —logn 


log x = log(0.4932 x 653.7) — log(0.07213 x 8456) 

As logmn = logm + logn 

log x = log 0.4932 + log 653.7 — (log 0.07213 + log 8456) 

log x = log 0.4932 + log 653.7 — log 0.07213 — log 8456 

logx = (—1 + .6930) + (2 + .8154) — (—2 + .8581) — (3 + .9271) 
logx = (—1 + .6930) + (2 + .8154) — (—2 + .8581) — (3 + .9271) 
log x = (—0.3070) + (2.8154) — (—1.1419) — (8.9271) 

log x = —0.3070 + 2.8154 + 1.1419 — 3.9271 

log x = —0.2768 


log 784.6 
Ch=2 
8943 +3 
M = .8946 


log 0.0431 
Ch = -2 
M = .6345 


log 28.23 
Ch=1 
4502 +5 
M = A507 


1197 +1 
= 1198 


log 0.4932 
Ch=-1 
6928)+ 2 
M =.6930 


log 653.7 
Ch=2 
8149 +5 
M =.8154 


log 0.07213 
Ch = -2 
8579 +2 
M =.8581 


log 8456 
Ch=3 
9269 +3 
M =.9272 


a 


(v) 
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Ex # 3.6 
Add and Subtract —1 
logx = -—1+1- 0.2768 
log x = —1+ .7232 
logx = 1.7232 
Taking anti — log on B.S 


anti — log (log x) = anti — log 1.7232 


es 5284+2 
x = anti —log1..7232 — 5296 
Here 
Characteristics = —1 
Mantissa = .7232 
So 
x = 5.286 x 1071 
x = 0.5286 
(78.41)?/142. 3 
V0.1562 
Solution: 
(78.41)3V142.3 
V0.1562 
oe (78.41)3V142.3 
es 
0.1562 
Taking log on B.S 
(78.41)3/142.3 
og xX = log ——_—_ 
6 : 0.1562 
m 
As log = logm — logn log 78.41 
Ch=1 
log x = log(78.41)3V142.3 — log V0.1562 8943 +1 
As logmn = logm + logn M =. 8944 
log 142.3 
log x = log(78.41)° + log V142.3 — log V0.1562 Pe 9 
1 1 
log x = log(78.41)3 + log(142.3)2 — log(0.1562)4 p23 +9 
g g(78.41) ; g(142.3) B( ) M =.1523 
log x = 3log 78.41 + =log 142.3 — —log 0.1562 log 0.1562 
Z 4 Ch=-1 
| i 1931 +6 
] = 3log(78.41) += yas ; 
og x og( y+ 5 log (142.3) zlos(0 1562) M =.1937 


i 1 
logx = 3(1 + 8944) +5 (2+ .1532) — 7 (-1+ .1937) 


Rice. Heetlals ney 


1 i 
log x = 3 (1.8944) +5 (2.1532) — 7 (—0.8063) 


ae.com 


Learn & Teach 


a 


Q2: 


(i) 


(ii) 


(iii) 


https: 
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Ex # 3.6 
log x = 5.6832 + 1.0766 + 0.2016 
log x = 6.9614 
Taking anti — log on B.S 
anti — log (log x) = anti — log 6.9614 
x = anti — log 6.9614 
Here 
Characteristics = 6 


Mantissa = .9614 9141+8 
So = 9149 
x = 9.149 x 10° 

x = 9149000 


Find the following if log 2 = 0.3010, 
log3 = 0.4771, log5 = 0.6990, 
log 7 = 0.8451 

log 105 

Solution: 


log 105 

log 105 = log3 x5 x7 

As logmn = logm + logn 

log 105 = log 3 + log 5 + log 7 

log 105 = 0.4771 + 0.6990 + 0.8451 
log 105 = 2.0211 


log 108 

log 108 

log 108 = log2x2x3x3x3 
log 108 = log 2? x 33 

As logmn = logm + logn 
log 108 = log 2? + log 3° 

As log,gm”" = nlog,m 

log 108 = 2log 2 + 3log3 

log 108 = 2(0.3010) + 3(0.4771) 
log 108 = 0.6020 + 1.4313 

log 108 = 2.0333 


log V72 


Solution: 


log V72 
1 
log V72 = log(72)3 


(iv) 


Review Ex # 3 
As loggm”" = nlog,m 


3 | 
log V72 = 3 log 72 

1 
log V7 = 3 (log2x2x2x3x 3) 


1 
log V72 = 3 (log 23 x 37) 
As logmn = logm + logn 


log V72 = 5 (log 23 + log 37) 

log V72 == (3log2 + 2log 3) 

log V72 = [3(0.3010) + 2(0.4771)] 
log V72 = 5 [0.9030 + 0.9542] 

log V72 = 7 [1.8572] 

log V72 = 0.6191 

log 2.4 

log 2.4 


24 
log 2.45 logs 


m 
As loga— = log,m-—log,n 


log 2.4 = log 24 — log 10 
log 2.4 = log2 X2x2x3-—log10 
log 2.4 = log 2? x 3 — log 10 
As logmn = logm + logn 
log 2.4 = log 23 + log 3 — log 10 
As log,m”" = nloggm 
log 2.4 = 3 log 2 + log3 — log 10 
log 2.4 = 3(0.3010) + 0.4771 — log 10 
log 2.4 = 0.9030 + 0.4771 —1-. log 10 =1 
log 2.4 = 1.3801 — 1 
log 2.4 = 0.3801 


a 


(v) 


Q2: 
Q3: 


Q4: 
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Ex # 3.6 
log 0.0081 
Solution: 
log 0.0081 
log 0.0081 = log T0000 
34 


log 0. = log—; 
og 0.0081 log aoa 
3 4 
log 0.0081 = 1 (=) 
og 8 \55 
As log,m”" = nloggm 


3 
log 0.0081 = 410855 


m 
As loga = log,zm-—log,n 
log 0.0081 = 4(log 3 — log 10) 
log 0.0081 = 4(0.4771 — 1) 
log 0.0081 = 4(—0.5229) 

log 0.0081 = —2.0916 


-log10 =1 


REVIEW EXERCISE #3 


Page #95 
Write 9473.2 in scientific notation: 
9473.2 
In scientific notation: 
9.4732 x 10 


Write 5.4 x 10° in standard notation. 
5.4 x 10° 

In standard form: 

5400000 


Write in logarithm form: 3~3 = = 
33 = 
27 


In logarithm form: 


| iad 3 
083 55 = 


Q5: 


Qé: 


Q?: 


Qs: 


Q9g: 


Review Ex # 3 
Write in exponential form: log, 1 = 0 
log; 1=0 
In exponential form: 
Sf =a 


Solve for x: log, 16 =x 


log, 16 =x 
In exponential form: 
4* = 16 
4* = 42 
So 
x=2 
Find the characteristic of the common 
logarithm 0.0083. 
0.0083 
In scientific notation: 
8.3 x 1073 


So Characteristics —3 


Find log 12.4 
log 12.4 

In Scientific form: 

1.24 x 101 
Thus Characteristics ==1 
To find Mantissa,using Log Table: 
Mantissa = . 0934 
Hence log 12.4 = 0.0934 


Find the value of a’, 


log yg 3a = log 9 + log ye 2 — log ye 3 


log yg 3a = log ye 9 + log ye 2 — log ye 3 
As loggmn = loggm-+ logan 

m 
As loga— = log,m-—log,n 


ox2 
log yg 3a = log yg 3 


log yg 3a = log yg 3 Xx 2 
log yg 3a = log 6 


Thus 3a = 6 
_6 

ca 

a=3 


a 
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Q10 (63.28)?(0.00843)7 (0.4623) 


(412.3)(2.184)5 
(63.28)? (0.00843)? (0.4623) 
(412.3)(2.184)5 
_ (63.28) (0.00843)7(0.4623) 
(412.3)(2.184)5 
Taking log on B.S 
(63.28)? (0.00843)? (0.4623) 
(412.3)(2.184)5 


Let x 


log x = log 


m 
As log — = logm-—logn 


log x = log((63.28)? (0.00843)? (0.4623)) — log((412.3)(2.184)°) 

As logmn = logm + logn 

log x = log(63.28)? + log(0.00843)? + log 0.4623 — (log 412.3 + log(2.184)5) 
log x = 3 log 63.28 + 2 log 0.00843 + log 0.4623 — (log 412.3 + 5 log 2.184) 
log x = 3 log 63.28 + 2 log 0.00843 + log 0.4623 — log 412.3 — 5 log 2.184 
logx = 3(1 + .8012) + 2(—3 + .9258) + (—1+ .6649) —(2 + .6152) — 5(0 + .3393) 
log x = 3(1.8012) + 2(—2. 0742) + (—0.3351) — (2.6152) — 5(0.3393) 
log x = 5.4036 — 4.1484 — 0:3351 — 2.6152 —1:6965 

log x = —3.3916 

Add and Subtract —4 

logx = —4+ 4— 3.3916 

log x = —4 + .6084 

logx = 4.6084 

Taking anti — log on B.S 

anti — log (log x) = anti — log 4. 6084 

x = anti—log 4.6084 


Here 

Characteristics = —4 
Mantissa = . 6084 
So 


x = 4.059 x 107+ 
x = 0.000405 


log 63.28 
Ch=1 
8007 +5 
M =.8012 


log 0.00843 
Ch = -3 
M =.9258 


log 0.4623 
Ch=-1 
6646 + 3 
M =.6649 


log 412.3 
Ch=2 
6149 + 3 
M =.6152 


log 2.184 
Ch=0 
3385 + 8 
M =.3393 


4055 + 4 
= 4059 
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Ex #4.1 

Algebraic Expressions 

When variables and constants are 
connected by algebraic operations like addition, 
subtraction, multiplication, division, root 
extraction & rising integral or fractional powers is 
called algebraic expressions. 
Variable: 
A quantity that value may change within the 
context of problem. It is unknown value. 
Normally, we use English letters for variables 
Example: 

a, d, €, X, y, Z 
Constant: 


A quantity that value doesn’t change. It is a fixed 
value. 


Example: 
4, 6, 267, 983384 
Constant 
1,2,3,9,220 du! Ly value SU? 
Variable 
abexyzG=dxuby value SU* 
Terms 


Variable 
Co- ee 


+3=9 
a) \ / 


Constant 


For Addition and Subtraction and_ other 
important terminologies 


Visit this video: 


https://youtu.be/4jFHIOMmjxl 
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Chapter # 4 


UNIT # 4 


ALGEBRAIC EXPRESSIONS & ALGEBRAIC FORMULAS 


Polynomial 

The algebraic expression in which powers 
of variables are whole numbers is called 
polynomial. 
Rational Expression: 


An expression of form of —~ PO) here p(x) 


q(x) 
& q(x) are polynomials and q(x) # 0. 


Example: 
x? —6x+1 
x+9 
4x? +10x+11 
5 


Note: 

Every polynomial p(x) is a rational 
expression but every rational expression need not 
to be a polynomial: 

Irrational Expression: 
An expression which cannot be written in 


the form of aan 


Term 


Different parts of an algebraic expression joined 
by the operations of addition and subtraction are 
called term. 


Example 
3x3 + 5x — 7. The terms are 3x3, 5/x, —7 


Rules to express a rational expression in its 
lowest term 


Step_1: Factorize both the polynomial in the 
numerator and denominator. 


Step 2: cancel the common factors between them. 


Example # 9 


Page # 105 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 
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Q1: 


(i) 


(ii) 


(iii) 


Q2: 


(i) 


(ii) 
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Chapter # 4 
Ex #4.1 
Ex # 4.1 a iy + y 

Page # 106 i) |) ey 
Which of the following expressions are Solution: 
polynomials? x+y 
1 — 5y + 8y* + 6y? me ye 
Ans: Polynomial and also Rational x+y = x+y 

x2@—y? (x+y)(x-y) 

5 3 x+y 1 
x 4x41 ay ay 


Ans: Non-Polynomial but Rational 


Vx 
6x-1 
Ans: Non-Polynomial but Irrational 


Which of the following rational expressions are 
in their lowest terms? 
5y7—5 
y-1 
Solution: 
Sy? ——5 
y-1 
5y7=5 5077 -B) 
yo y-a 
5y7-5 5 +1)y- 
yal yt 
5y27-5 
74 =5(y + 1) 
So it is Not in Lowest Term: 


x2 -9 

x-2 

Solution: 

x2 -9 

x—-2 

Ra ers 3) 
oo x—-2 

We can’t solve it more 


So it is in Lowest Term 


Q3: 


(i) 


(ii) 


(iii) 


So it is Not in Lowest Term: 


Reduce the following rational expression to 
their lowest term: 


x-5 

x*—5x 
Solution: 

x-5 

x2 —5x 

x-5 _ x-5 
x2—5x x(x—-5) 
x-5 1 


x2-—5x x 


t?(t — 3) 

(#— 3)(t+ 5) 
t3(t — 3) 

(t — 3)(t + 5) 
t3(t — 3) 


(t—3)(t+5) (t+5) 


4G 
2-5 
4g 
2-5 


Ans: It cannot be reduced further 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 
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(iv) 


Q4: 
(i) 


(ii) 


Ex # 4.1 
2a+6 


az —9 


Solution: 

2a+6 

a2 —9 

2a+6 2(a + 3) 
a@—9 (a+3)(a—3) 
2a+6 2 
az—9 (a — 3) 


Add the following rational expressions: 


4x? —5x—10, 2x7+5x+10 
Solution: 

4x2 —5x—10, 2x*+5x+10 
Now 

(4x? — 5x — 10) + (2x* +5x + 10) 
= 4x? — 5x —10+ 2x2 +5x+10 
Write the like term 

= 4x? + 2x? —5x+5x—-—10+10 
- % 


y+9 
yeas’ 
Solution: 
yt+9 
yee 
yt+t9 -Ty+7 
“ye 43 yes 
(ya) + ye 7) 
rr 
yt+9-Ty+7 
a 
y-Ty+9+7 
a 
—6y + 16 
yes 


—Ty+7 
y2+3 


—7y+7 
y27+3 
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Chapter # 4 


(iii) 


(iv) 


Ex #4.1 


y—4 
yo OD t2a0 74) 
Vt 40-4) 
_y? —4y + 2y’ + By 
— 90 +t4)0-4) 
_y? + 2y? —4y + +8y 
ee roe Ue 
3y* + 4y 
~ x2— 16 


t 3t 
t?-—25 ’ t4+5 
t 3t 
t?-—25 ’ 
t : 3 
t?—25 ¢t4+5 
t 3t 
+ 
(t+5)\(t-—5) t+5 
t+ 3t(t —5) 
(t +5)(t —5) 
t+ 3t? —15t 
t2 — 52 
3t2 ++¢-—15t 
t2—25 
3t2 —14t 
t2 —25 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 
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Q5: 


(i) 


(ii) 


(iii) 


Ex # 4.1 
Subtract the first expression from the second 
in the following. 


y7+4y-15, 8y*2+2 
Solution: 
y?+4y-15, 8y*4+2 


= (8y? + 2) — (y? + 4y — 15) 
= 8y*+2-y*?—4y4+15 
= By? -—y?-—4y+2+415 


= 7y* —4y4+17 
8x? —7 8x27 +7 
x*4+1 7’ x441 
Solution: 

8x2 — 7 8x2 +7 
x2?4+1 7° x241 
Se ee 


~ x241 x241 

. see Cm 
“| x2+1 
8x2 +7 = 8x2 +7 

= x24+1 

1 ee 

7 x2+1 


a-3 ’ 


Solution: 


2a 1 
(Go 3la=e)  a=8 
2a—1(a+3) 
~ (a+3)(a—3) 
2a—a-—3 
~ (a+3)(a—3) 
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Chapter # 4 


(iv) 


Q6: 
(i) 


Ex #4.1 
_ a-—3 
~ (a+ 3)(a — 3) 
eee 
~ (at+3) 

x x+2 
3x-6' x-2 
Solution: 

x x+2 
3x-6° x-2 
_xt2 x 
—x-2 3x-6 
_xt2 x 
~x-2 3(x-2) 
_ br 2) =x 
wm, 3(X — 2) 

Poe +6— Xx 

~ 3(x — 2) 

_ 3x—-xt+6 

~ 3(x—-2) 

_ 2x+6 

~ 3(x—2) 
eet(x + 3) 
W3(x - 2) 

Simplify the following. 

2x 4x —6 
6x-9° x24+x 

2x 4x —6 
6x-9° x24+x 
_ 2x 2(2x — 3) 
~ 3(2x-3) °° x(xt+1) 
2 Z 
3° («+1) 

_ 4 
~ 3(x +1) 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 


(ii) 


(iii) 


Q7: 
(i) 
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Ex #41 
x+4 x7-9 
ere eC 
x+4 x%-9 
3-x x?-16 
x+4 x%—3? 
aya ae 
x+4 (x + 3)(« — 3) 
CO RECE SCE 
1 (x + 3) 
~=1° @-4) 
1(x + 3) 
~ -1(x—4) 
iar 3) 
=x +4 
sp 
oe a 
3x-15 x7-9 
2x+6 9 x2-25 
Solution: 
3x-15 x?-9 
2x+6 9° x2-—25 
_3@—+5) @rs)@=3) 


~ 2(x +3) ° (x +5)(x—5) 
3 («-3) 


2° (x—5) 

3(x — 3) 
I= 5) 
Simplify the following. 
2y— 10. 
ay (y—5) 
Solution: 

2 +Q-5) 

2(y — 5) 1 
~ By y= 5 

2 
~ 3y 
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Chapter # 4 


(ii) 


(iii) 


Q1: 


(i) 


Ex #4.1 


Q | 
Q 


Iii nee i 
Ilr RIS 
P/|CD Q/d 


Q 
3 


a2 —9 a-3 
(a—6)(a+4) a—6 

a*—9 a-3 
(a—6)(a+4) a—6 
1G + 3)(G Ald, 0 ale 
1G — 6)(of) 3 


_ (a+3) 
~ (a+ 4) 
\gt+3 
~at+4 
Ex # 4.2 
Page # 108 


Evaluate the following when a= 3, b=-1, 
c=2. 

5a—10 

5a—10 

5a—10=5(3) —10 

5a-—10=15-—10 

5a-—10=5 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 


(ii) 


(iii) 


Q2: 


(i) 


(ii) 


(iii) 
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Chapter # 4 
Ex # 4.2 Ex # 4.2 
3b+5c Q3: | Evaluate the following when k = —2 , l=3 , 
Solution: m= 4. 
3b+5c (i) | k2(21— 3m) 
3b + 5c = 3(—1) + 5(2) Solution: 
3b+5c =—-3+4+10 k?(21 — 3m) 


3b+5c=7 


2a—3b+2c 

Solution: 

2a—3b+2c 

2a — 3b + 2c = 2(3) — 3(-1) + 2(2) 
2a—3b+2c=6+3+4+4 

2a —3b+2c = 13 


Evaluate the following for x = —5 and y = 2. 
7—3xy 

Solution: 

7 — 3xy 

7 — 3xy = 7 — 3(—5)(2) 

7 ee Vee Ga) ) 

7 — 3xy =7+30 


7 — 3xy = 37 

xe7t+xy+y? 

Solution: 

x? +xyt+y? 

x? + xy + y? = (—5)? + (—5)(2) + (2)? 
x? +xy+y? =254+(-10)+4 
x*+xy+y%=25-104+4 
x?+xy+y%=154+4 

x? +xy+y%=19 


(3x)? — (4y)? 

(3x)* — (4y)? 

(3x)* — (4y)* = [3(—5)]* — [4(2)]? 
(3x)? — (4y)? = [-15]* — [8]? 
(3x)? _ (4y)? = 225 — 64 

(3x)? — (4y)* = 161 


(ii) 


(iii) 


k2(2l — 3m) = (—2)2[2(3) — 3(4)] 
k2(21 — 3m) = 4(6 — 12) 

k2(2l — 3m) = 4(—6) 

k2(21 — 3m) = —24 


5my k? + I? 


Smy k? + I? 


5my k2 + 12 = 5(4)./(—2)2 + (3)? 
5m k2 + 12 = 20V44 9 
Smy k2 + 12 = 20V13 


k+l+tm 
k? + [2+ m? 
k+l+m 
k2 + 12 + m2 
Put the values 
k+l+m = (—2) +3) + (4) 
k2+124+m*  (—2)2 + (3)? + (4)? 


k+l+m -24+3+4 
k24+124+m2 449416 
k+l+m 14+4 


k2+l2+m2 13+16 
ktlt+m — 5 
k2+124+m2 29 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 
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Ex # 4.2 
Evaluat aie h 
OES age 
a 5 an a 5 
Solution: 
- _ 1 
ora= 5 
at+1 
4az+1 

1 
at+1 _ zt+1 
4az4+1 0 1)? 

4(z) +1 

1+2 
at+1 a 
7 re rr 
4a2+1 4(q)+1 

3 
at+1 Dae 
Agee eee 1 

3 
at+1 —, 
4az+1 2 
at+1 Satan 
4a24+1 20 
at+1 3 1 
————_ = - x — 
4az7+1 2 2 
at+1 _3 
4a2+1 4 
- _ 1 
ora= 5 
at+1 
4az+1 

1 

a+1  —zt1 
4a2+1 iy? 

a(=5 ed 

—-1+2 
at+l1 y) 
77241. 
4az+1 4(q)+1 

1 
at+1 oe 2 
4a2+1 141 
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Chapter # 4 
Ex # 4.2 
1 
at+l1 a 
4az+1 2 
at+l1 oe 
4a?+1. 2° 
at+1 1 1 
—— = - x — 
4a7+1 2 2 
at+l1 _A 
4az+1 4 
Qs: | Ifa=9, b=12,c=15and 
_atbte 
= 5 ; 
Find the value of ,/s(s — a)(s — b)(s —c) 
a+b+c 
a= 9, B= 12,c= 15 and s = —>— 


To Find: 


 s(s — a)(s — b)(s — c) =? 


First we find: 


mnie 
= 2 
Put.the values: 
_atbte 
it 2 
_—9+124+15 
2 
_ 36 
eg 
s=18 
Now 


 s(s — a)(s — b)(s — c) = 4 18(9)(6)(3) 


 s(s — a)(s — b)(s —c) = V9? X 22 x 3? 
s(s—a)(s—b)(s—c) =9x2x3 


s(s—a)(s —b)(s—c)=9x6 


J S(s — a)(s — b)(s —c) = 54 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 


Vs(s — a)(s — b)(s — cc) = 4 18(18 — 9)(18 — 12)(18 — 15) 


Vs(s—a)(s —b)(s—c) =V2X9xXx9xX2xX3x3 
Vs(s —a)(s —b)(s—c) =V9X9X2xX2x3x3 


90: Oy Ge GN 


Q1: 
(i) 
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Ex # 4.3 


(a+ b)* =a* +b? + 2ab 
(a — b)* = a* + b? — 2ab 
a* — b* = (a+ b)(a— b) 
(a+b)? + (a—b)? = 2(a? + b*) Q2, Q3(i) 
(a+b)? — (a—b)? = 4ab Q2, Q3(ii) 
(x+y)? + (x—y)* = 2? + y”) QU, Q5 
(x+y)*—(«—y)* = 4xy QI, Q4, Q5 
(u+v)? —(u—v)* =4uv Q6 

Ex # 4.3 

Page # 110 


Find the value of x? + y* and xy, when: 
x+y=8, x-y=3 

Solution: 

xt+y=8 x-y=3 

To Find: 

Ho te nme Pam Koma? 

x2 + y? 

As we have 

(x y)2Br (x— ya=\2(x7 + y7) 
Put the values 

f Ne 4 BO 

644+9 = 2(x?+y?) 

73 = 2(x? + y”) 

Divide B.S by 2 

Ta 2a ey) 


2 2 
73 

EF ae 2 ae ay? 

7 Ee 

73 

2 ae 

x y 2 


xy 
Also we have 
(x+y)? —(x—y)* = 4xy 
Put the values 
(8)? — (3)? = 4xy 


64-9 =4xy 
55 = 4xy 
Divide B.S by 4 
55 4xy 
40 4 
55 
ae 

55 
xy = re 
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Chapter # 4 


(ii) 


(iii) 


Ex # 4.3 
x+y=10, x-y=7 
x+y=10, x-y=7 


To Find: 
x? + y* =? And xy =? 

x2 + y? 
As we have 


(x + y)* + (x— y)? = 2(x7 + y?) 
Put the values 
(110)? (7)? = 2? 45977) 
100 + 49 = 2(x? + y”) 
149 = 2(x? + y?) 
Divide B.S by 2 
149 2(x?+y?) 


2 2 
149 

ay? yd 

>» '” 

149 

<a = 


xy 

Also we have 

(x+y)? = (x=y)? = 4xy 
Put the values 
(10)? — (7)? = 4xy 
100 — 49 = 4xy 
51=4xy 
Divide B.S by 4 


x+y=11, x-y=5 
x+y=11, x-y=5 

To Find: 

x? + -y* =? and xy =? 

x2 + y? 

As we have 

(x+y)? + (x—y)? = 2(x? + y’) 
Put the values 

(iy? + G6? =26¢ +y7) 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 


(iv) 
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Chapter # 4 

Ex # 4.3 Ex # 4.3 
121425 =207 +7) 49 — 16 = 4xy 
146 = 2(x? + y”) 33 = 4xy 
Divide B.S by 2 Divide B.S by 4 
146 2(x?+ y?) 33 4xy 
aan oe 4° 4 
73 =x? +y? 33 _ igi 
ray = 73 4 a3 

xy ae 
Also we have 
(x+y)? —(x- y)? =4xy Q2: | Find the value of a? + b? and ab, when 
Put the values (i) |a+b=7, a-b=3 
(11)? — (5)? = 4xy Solution: 
121-25 = 4xy a+b=7anda—b=3 
96 = 4xy To Find: 
Divide B.S by 4 a* + b? =? and ab =? 
96 4xy az + b2 
came Se As we have 
24 = xy (a + b)? + (a—b)* = 2(a? + b?) 
xy = 24 Put the values 
(7)? + (3)? = 2(a? +b?) 

~ & eb & 49 + 9 = 2(a? + b?) 
Solution: 58 = 2(a2 + b2) 
i ei ee a Divide B.S by 2 
To Find: 58) 2(a? +b2) 
x? + y* =? and xy FF? ar 

alt ye 29 =a? + b? 
As we have Pep = o0 


(x+y)? + (x—y)? = 2(x? +y’) 
Put the values 
7)? + (4? = 20x" +977) 
49 +16 = 2(x* + y”) 
65 = 2(x? + y”) 
Divide B.S by 2 


2 2 
65 

eae ay? 

ae 4 

65 

De ee 

x y 2 


xy 
Also we have 
(x+y)? —(x—y)? = 4xy 
Put the values 
(7)* — (4)? = 4xy 


ab 
Also we have 
(a+ b)? — (a— b)”? = 4ab 
Put the values 
(7)* — (3)? = 4ab 


49-9 =4ab 
40 = 4ab 
Divide B.S by 4 
40 4ab 
Pa 

10 = ab 

ab = 10 
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Q2: 


(ii) 


Q3: 


(i) 
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Ex # 4.3 
Find the value of a? + b? and ab, when a+ 
b=9, a—b=1. 
Solution: 
a+b=9anda-—b=1 
To Find: 
a? + b* =? and ab =? 
a? + b? 
As we have 


(a+ b)? + (a—b)* = 2(a? + b”) 
Put the values 
(9)? + (1)? = 2(a? +b?) 
81 +1 = 2(a? +b?) 
82 = 2(a? + b”) 
Divide B.S by 2 
82 2(a* +b) 


Z 2 
41 =a? +b? 
a* +b? =41 


ab 

Also we have 

(a+ b)* — (a— b)? = 4ab 
Put the values 
(9)* — (1)? = 4ab 
81-1 = 4ab 
80 = 4ab 
Divide B.S by 4 
80 4ab 
4A 4 
20 = ab 
ab = 20 


Ifa+b= 10, a—b = 6, then find the value 
of a? + b?. 
Solution: 
a+b=10anda—b=6 
To Find: 
a? + b* =? 
As we have 
(a+ b)? + (a— b)* = 2(a? + b”) 
Put the values 
(10)? + (6)? = 2(a? + b?) 
100 + 36 = 2(a’ + b?) 
136 = 2(a? + b?) 
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Chapter # 4 


Q3: 


(ii) 


Q4: 


Ex # 4.3 


Divide B.S by 2 
136 2(a? + b?) 


2 2 
68 = a? + b? 
a* + b? = 68 


Ifa+b=5, a—b= v17, then find the value 
of ab. 


at+b=5anda—b=vyv17 
To Find: 


ab =? 
Also we have 
(a+ b)? — (a—b)* = 4ab 
Put the values 


(5)? — (VI7) = 4ab 
25 —17 = 4ab 

8 = 4ab 

Divide B.S by 4 

8 i 4ab 

4. 4. 

2=ab 

ab =2 


Find the value of 4xy when x + y = 17, 
x-y=5. 
x+y=17, x-y=5 
To find: 
4xy =? 
Also we have 
(x+y)? -(x—y)? = 4axy 
Put the values 
(17)? — (5)? = 4xy 


289 —25 = 4xy 
264 = 4xy 

OR 

4xy = 264 
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Q5: 


Q6: 
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Chapter # 4 
Ex # 4.3 
If+y=11land x-y=3, Ex # 4.4 
find 8xy(x? + y?). 1. | (a+ b+c)? =a? +b* +c? +2(ab+be+ca) 
Solution: Q1, Q2, Q3 
xo y= 11, x-y=3 2. | 2(x? + y? 4+ 22 —xy — yz— 2x) = 
To Find: (x-y)*+(y—z)*+(z-x)? Q4,Q5 
Sxy(x? + y*) =? 3. | 2(a2 +b? +c? —ab — bc —ca) = 
As we have (a — b)* +(b—c)* + (c—a)? Q6 
(x+y)? + (x—y)* = 2(x? + y?) Fx #4.4 
Put the values 
(11)? + (3)? = 2(x? 4 iy") Page # 112 
121 +9 = 2(x2 + y2) Q1: | Find the values of a? + b? + c?, when 


130 = 2(x? + y?) 
2(x? + y*) = 130 — —equ(i) 
Also we have 

(x +y)* —(«—y)* = 4xy 
Put the values 
Ge G)- ay 
121-9 = 4xy 
112 = 4xy 
4xy = 112 — —equ(ii) 
Multiply equ (i) and (ii) 
2c + xa = 180 112 
8xy(x* + y*) = 14560 


Ifu+v = 7 and uv = 12, find u — v. 
Solution: 

utv=7, uwv=12 

To Find: 

u—v=? 


As we know that 
(u+v)? —(u—v)* = 4uv 
Put the values 
(7)? —(u—v)? = 4(12) 
49 —(u—v)? =48 
—(u-—v)* = 48-49 
—(u-v)*=-1 
(u-v)?=1 
Taking square root on B.S 


Vu-vP = VI 


u-v=+1 


(i) 


(ii) 


a+b+c=S5andab+bc+ca=-4 
a+b+c=5andab+bc+ca=-—4 
To Find: 

a? + b*+c* =? 

As we know that 
(at+b+c)* =a* +b? +c? +2(ab+ be + ca) 
Put the values 

(5)? = a? + b* +c7 +2(-4) 
25=a*+b*24+c*-8 

254+8=a* +b*+c? 

33 = 0° +b? +07 

a’? +b? +c? = 33 


a+b+c=Sandab+bc+ca=-2 
a+b+c=S5andab+ bc+ca=-—2 
To Find: 

a? + b*+c* =? 

As we know that 
(a+b+c)* =a’? +b*+c*+2(ab+ be+ca) 
Put the values 

(5)? = a? +b*+c* +2(-2) 
25=a*+b?+c?—-4 
2544=a?+6?+c¢? 
29= a? +h? +c? 

a? + b* +c? = 29 
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Q2: 
(i) 


(ii) 


Q3: 
(i) 
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Ex # 4.4 
Find the values of a + b + c, when 
a’? + b? +c? = 38 andab+bce+ca=-1 
Solution: 
a? +b* +c? = 38andab+bce+ca=-—1 
To Find: 
a+b+c=? 
As we know that 
(a+b+c)* =a’? +b*+c*+2(ab+ be+ca) 
Put the values 
(a+b+c)? =38+2(-1) 
(a+b+c)? =38-2 
(at+b+c)? = 36 
Taking square root on B.S 


V(at+b +c)? = V36 


at+b+c=6 


a* + b* +c? =10andab+bce+ca=11 
Solution: 
a*+b*+c*=10andab+bc+ca=11 
To Find: 

a+b+c=? 
As we know that 
(a+b+c)* =a’? +b*+c* +2(ab+ be+ca) 
Put the values 
(a+b+c)? =10+2(11) 
(a+b+c)? =10+4+22 
(a+b+c)? = 32 
Taking square root on B.S 


J(a+b+c)? = ¥32 
atb+c=v16x2 
atb+c=v16x v2 
at+tb+c=4v2 
Find the values of ab + bc + ca, when 
a? +b? +c? =56anda+b+c=12 
Solution: 
a? +b*+c* =56andat+bt+c=12 
To Find: 

ab+bc+ca=? 
As we know that 
(a+b+c)* =a’?+b*+c*+2(ab+ be+ca) 
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(ii) 


Ex # 4.4 


Put the values 

(12)? = 56 + 2(ab + bc + ca) 
144 = 56+ 2(ab + bc + ca) 
Subtract 56 from B.S 
144 — 56 = 56— 56+ 2(ab + bc + ca) 
88 = 2(ab + bc + ca) 

Divide B.S by 2 

88 2(ab+bc+ca) 

a 2 

44=ab+bc+ca 

ab+bc+ca= 44 


a? +b? +c? =12anda+b+c=5 
a?+b*+c%=12andat+b+c=5 
To Find: 


ab+bc+ca=? 

As we know that 

(a+ b+c)? =a* +b? +c? +2(ab+be+ca) 
Put the values 
(5)? = 12 + 2(ab + be + ca) 
25 = 12+ 2(ab+bc + ca) 
Subtract 12 from B.S 
25-12 =12-—12+ 2(ab + be + ca) 
13 = 2(ab + bc +.ca) 
Divide B.S by 2 
13. 2(ab+bc+ca) 
2 


=ab+bc+ca 


ha 
13 
2 


13 
ab + be + ca = > 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 
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Ex # 4.4 
Prove that x? + y* + y* —xy-—yz-zx= 


ema 2 Soe ae: 
(Ee) +e) +Ge) 
v2 q2 v2 
Solution: 

a by? oy? = xy — ye — Ex = 


A) +A +A 
R.H.S 
CF) +A +A 


ce a\2 _ 5)2 _ )2 
_@ y) rpc = esd *) 


(V2) (v2) (V2) 

vty? a axy yy? +2*—2yz 2? +x? — 22x 
2 2 2 

Ke ys — lay bye ee = Dye ee oe — Dae 
— if: yy °° °&2,zQ 

2x? + 2y? + 2z* — 2xy — 2yz — 22x 
fe ee aa 

2(x?2 + y* +27 —xy — yz— 2x) 
ee, 
= x7 + y2 4+ 27 — x8 — yZgmeZx 


=L.H.S 


Write 2|x? + y? + y? — xy — yz — zx] as the sum 
of three squares. 
Solution: 


2[x?2 + y?2 4+ y2 —xy — yz— zx] 
2x? + 2y? + 227 — 2xy — 2yz — 2zx 
x? tx%*+y*%*+y2472% 427 —2xy — 2yz— 22x 
Re-arranging the terms 
x? + y* — 2xy+y2 +27 -2yz4+2* +x? — 22x 
As we have 
a’? + b* — 2ab = (a— b)” 
Cay ry =e eae) 
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Ex # 4.4 
Q | Find the value of 
#6 | a2 +b%+c* —ab—bc-—ca 
whena—b=2, b—c=3,c—a=4. 
Given that: 
a-—b=2, 
To find 


a? + b? +c2 —ab—bc—ca=? 


b-c=3,c-a=4 


As we have 
2(a? + b* + c* — ab — bc — ca) = (a— b)* + (b—c)? + (c— a)? 
Put the values 

2(a? + b? +c? — ab — bc — ca) = (2)? + (8)? + (4)? 
2(a? +b? +c*-—ab—bc—ca) =4+9+16 
2(a? + b? + c* — ab — bc — ca) = 29 

Divide B.S by 2 

2 agaieb* +c? —ab—bc—ca) 29 


2 2 


29 
a* + b* + c* — ab— be ~ ca =— 


Ex #4.5 
1. | (a+ b)? = a? + b?+ 3ab(a+b) . Q#,7 
2.| (a—b)? =a? —b?—3ab(a—b) Q#2 


=x? tat 3(x) (.) (x +=) Q#3 


«| (e-tae-Z-am()(e-don 


5. (30 + | = 27a? + = + 3(3a) () (32 + ‘) Q#5 


6 (A) =e -ebr-seo(A)le-d) ee 


7.| (u-—v)? = u3 — v3 — 3uv(u —- v) Qus 
1? if i 
8. (a+-) =a? +—>+2(a) (-) Q#9 
a a a 
ie 1 1 
9. (a? + =| =a‘ + ae 2(a”) (=) Q#9 


3 


0. (04d) <a eer (oed 
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Q1: 
(i) 


(ii) 


(iii) 
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Ex # 4.5 
Page # 115 
Find the value of a? + b?, when 
a+b=4andab=5. 
Solution: 
a+b=4, ab=5 Q2: 
To Find: (i) 
a? + p* =? 
As we have 


(a+ b)? = a? + b? + 3ab(a+ b) 
Put the values 
(4)? = a? + b? + 3(5)(4) 
64 =a? +b? + 60 
Subtract 60 from B.S 
64 — 60 = a? + b? + 60 — 60 
4=a? +b? 
ae+b?=4 


a+ b=3 and ab = 20. 


Solution: 
a+b =3andab = 20. 
To Find: 
Gs be =? 
As we have 


(a+ b)? = a? + b? + 3ab(a+ b) 
Put the values 
(3)? = a? + b? + 3(3)(20) 
27 = a? + b? +180 
Subtract 180 from B.S 
27 — 180 = a? + b? +180 — 180 
—153 =a? +b? 
a? + b? = —153 


a+b=4and ab = 2. 


Solution: 
a+b = 4andab = 2. 
To Find: 
a +p? =? 
As we have 


(a+ b)? = a? + b? + 3ab(a+ b) 
Put the values 
(4)? = a? + b? +: 3(2)(4) 
64 =a? +b? + 24 
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(ii) 


Ex #4.5 
Subtract 24 from B.S 


64 —24=a?+ b? + 24-24 
40 =a? +b? 
a? + b? = 40 


Find the value of a? — b?, when 
a—b=5andab=7. 


a-—-b=5, ab=7 
To Find: 

a? — b? =? 
As we have 


(a — b)? = a? — b? — 3ab(a— b) 
Put the values 
(5)? = a? — b? — 3(7)(5) 
125 = a? — b? — 105 
Add 105 on B.S 
125 +105 = a? —b? —1054+ 105 
230 = a? — b? 
a? — b? =230 


a-b=2andab=15. 


a-—-b=2;-ab=15 
To Find: 

ay AD? =P 
As we have 


(a — b)? = a? — b? — 3ab(a— b) 
Put the values 
(2)? = a? — b? — 3(15)(2) 
8 =a? — b? — 90 
Add 90 on B.S 
8+90 =a? —b? —904+90 
98 = a? — b? 
a? — b? = 98 
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(iii) 


Q3: 


(i) 
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Ex # 4.5 
a—b=7and ab =6. - 
Solution: 
a-—-b=7, ab=6 
To Find: 
a= p=? 
As we have 


(a — b)? = a? — b? — 3ab(a— b) 
Put the values 
(7)? = a? — b? — 3(6)(7) 
343 = a? — b? —126 
Add 126 on B.S 
343 +126 = a? — b? — 1264126 
469 = a? — b3 
a? + b? = 469 


1 
Find the value of x? + a , when 


135 
i = — 
x 


Solution: 
+—-== 
: a 
To Find: 
3 = 
As we have 
i oe 1 1 
(x +=) =a Fr 3(x) (=) (x +=) 
x x x x 


Put the values 


3 
Sx tats 
x 2 


125 1 15 


15 
Subtract 5 from B.S 


125 15  , 1 15 15 
e go Mae og 
125-60 , 1 
gs ae 
1 
‘aes ARO 
—_— oa ae 
1 65 
3 ee ete 
- x3 8 
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Q3: 


(i) 


Ex # 4.5 
1 
Ypo=2 
x 
x+-=2 
x 
To Find: 
1 
3 oo 
x? + ae =? 
As we have 


1° 4, 1 1 1 
(x +=) =x += +3(x)(=)(x+=) 
x x x x 
Put the values 


1 
(2)? =x? + + 3(2) 
x 
1 
8= x3 + 73 +6 
x 
Subtract 6 from B.S 


1 
8-6=x? + 5+6-6 
x 


1 
= 3 
Z2=xX + 
1 
3 Ss 
x is 


1 
Find the value of x? — a , when 


1 3 
x--=n= 
x 2 
_3 
: x 2 
To Find: 
1 
3 = 
x ar aaa 
As we have 


(+-2) = 2-5-2009 


Put the values 


a a oe 


eg * 43 2 


Add = on B.S 
i an re 
i232 ye og 
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(ii) 


(iii) 
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1 Z 7 
ex 3 
Solution: 

1 


x--= 
x 


To Find: 


7 
3 


As we have 


Put the values 


~ x3 
Add “ on B.S 


343 21 ‘ 
(7 a 
343 + 189 

——— xX 

27 

532 _s_ 1 
27 x3 
«ll _ 532 
ae 27 
Solution: 

To Find: 

As we have 


1 ; 1 
eee 
x x 


21 
3 
1 21 21 
x? 3 3 
1 
x3 
1 15 
se 4 
1 15 
. x 4 
1 
3 _ 
x sg =? 
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Q5: 


Put the values 


a Sas 1 (2) 
4) ~*~ x3 4 
9375 wg A AS 
64. x3 4 
Add — onB.S 
3375 45  , 1 45 45 
a 4° 3 4! a 
3375+720  , 1 
64 7 x3 
4095 , 1 
64. x3 
3 1 4095 
x3 64 


1 : a4 2 
If 3a+—=4,find 27a te 
a a 


1 
3a+-—-=4 
a 
To Find: 
1 
27a° + =? 
a 
As we have 


1 1 1 1 
(3a+—) = 27a? + —, + 3(3a) (=) (3a+—) 

a a a a 
Put the values 


ds 
(4)? = 27a? + a + 9(4) 


1 
64 = 27a? at 36 
a 
Subtract 36 from B.S 
1 
64 —36= 27a* + —; + 36 — 36 


1 
28 = 27a° + 
a 


1 
270° + = 28 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 


Q6: 


Q7: 


Qs: 
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Ex # 4.5 
If a 6, find x? 
a oy ee Ba 
Solution: 
. =6 
. 2x 
To Find: 
1 
3___ = 
e 8x3 
As we have 


3 
(«-3) = ga 9S) a) 


Put the values 
1 3 
6)? = x? —-—~ -—~(6 
(6)? = x3 -— 5-5) 
216 a : 3(3) 
=x’ -—-_- 
8x3 


1 
eer 


Add 9 on B.S 
216+9 2 2 9+9 
=x? ——~_ — 
8x3 


2a a : 

=x’ -— 8x3 
xe — _ = 225 

8x3 
If a + b = 6, show that a? +b? + 18ab = 216. 
Solution: 

a+b=6 
To Prove: 
a? + b? + 18ab = 216 

As we have 


(a+b)? = a? + b? + 3ab(a+ b) 
Put the values 
(6)? = a? + b? + 3ab(6) 
216 = a? +b? 4+ 18ab 
a? + b? + 18ab = 216 


3 


(u—v)? = u3 — v3 — 3uv(u— v) 


If u — v = 3 then prove that u? — v3 — 9uv = 27. 
Solution: 
u-v=3 
To Prove: 
u? — v3 — 9uv = 27 
As we have 
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Q9: 


Ex # 4.5 


Put the values 

(2)? = a? — b? — 3(15)(2) 
8 = a? — b? —90 

Add 90 on B.S 

8+ 90 =a? —b?-90+90 
98 = a? — b? 

a? — b? = 98 


1 1 
If a + — = 2, find the values of a? + ae 
a a 


1 
a* +— ,a3 + 3 

a a 
Given 


To prove 
1 
2 = 
ac t+ az =? 
1 
— =? 
at 
1 
3 = 
av + a =a 


a* + 


As we have 
2 


(03) = ee 
ari me OL 
Put the values 


1 
(2)? = a? + 3 +2 
a 
1 
4= a2 + ) +2 
a 
Subtract 2 from B.S 


1 
4—2=a?+-—+2-2 
a 


1 
ae 
2=a Lr) 
1 
2 = 
a oo 


Now take square on B.S 


(+3) <r 
2 


(a7)? + (=) + 2(a’) (=) = 4 


a 


1 
a*+—7+2=4 
a 
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Ex # 4.5 
Subtract 2 from B.S 


1 
a*+—+2-2=4-2 
a 
1 


4 _ 
a rr a 


1 
Nowa? +-5 
a 


Also we have 
3 


(a8) =o bene (8)(003) 


Put the values 
1 
(2)? = a? +5 + 3(2) 
a 
1 
8= ae + 73 +6 
a 
Subtract 6 from B.S 


1 
8-6=-a°+—,+6-6 
a 
1 
— 7B 
2=a fies 
1 
3 = 
_ = 
Hence 
1 1 1 
2 4 aes = 
a Tage + ge Fog 


Ex #4.6 
a? + b? = (a+b)(a*,— ab+b?) 
a? — b? = (a—b)(a? +.ab + b”) 


othe (e(erd-o0) 
ohe(s(erdro() 


(x+y)? -xyt+y*) =x3 +y? 
= Oe sey ey?) =a = y? 
(x+y)(e—-—y) =x? -y? 
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Q1: 


(ii) 


(iii) 


(iv) 


Ex # 4.6 


Page # 118 
Find the following product. 


(a—1)(a2+a+1) 


(a—1)(a2+a+1) 
= (a—1)[(a)* + (a)(1) + (7) 
As we know that 
(a — b)(a” + ab + b”) = a? — b? 
Herea=aandb=1 
So 
=(a) = (1)? 
=a?-1 
(3 —b)(9+ 3b + b?) 
(3 —b)\(9+ 3b +b?) 
=G6=D(Gl"4+O0)+@)] 
As we know that 
(a — b)(a” + ab + b”) = a® — b? 
Here a = 3 andb =b 
So 
- at 
= 27 —)b? 


(8 +-b)(64 — 8b + b”) 
(8 + b)(64 — 8b + b”) 
= (8 + b)[(8)* — (8)(b) + (b)*] 
As we know that 
(a + b)(a? — ab + b?) = a? + b? 
Here a = 8andb=b 
So 
= (8)? + (b)° 
= 512+b? 
(a+ 2)(a? —2a+4) 
(a+ 2)(a? —2a+4) 
=(a+2)[(a)? = @@Z) +@)’] 
As we know that 
(a + b)(a? — ab + b?) = a? + b? 
Herea =aandb=2 
So 
= (a) 2) 
=a?+8 
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Chapter # 4 
Ex # 4.6 Ex # 4.6 
Q2: | Find the following product. So 
1 1 (a8 
i) | (2 +5) (4p? +75-1) 2 > (=) 
(i) ( P+on)\AP +43 (3p) = 
Solution: 1 
(2p +5) (4p? the 1) 27p° 
ee oe 
(20+ 75) [@n* + arz-@r(55)] | | (50+ 55) (250? + ae pe 1) 
p p a 7>\2 p (iv) P Sp 25p2 
As we know that Solution: 
J(e+a-@()) =" +3 (se + 55) 250" +3531) 
—\(a4 4 —\))=x34— 5p +— -1 
(x : *) (x 1 (2)) vrs - —_ 


| @r-2)Gr4 
Solution: 
Grae 


(G»-2 
(2) + @>)(2) 


~ | 


) 
GP-5,) ia 


Hee 
: a - a 


ae 8 
~ BP o7p3 

ees 1 2 1 
Solution: 


(3 ~) (9p? jee ;+1) 


(3p - =) [c3py? + Anyi + (3p) (=) 


As we know that 


N(erdeoQ))-2-8 


Q3: 
(i) 


(spt+z z) (Gn + yt - 6») (= =) 


As we know that 


eN(erd-oQ))-e+8 


So 
3 


= 6p)" + (=) 
Sp 
1 
a bp* + ar 125p3 
Find the following continued product. 
(x? — y*)(x? — xy + y?)(x? + xy +\y”) 
(xP Ay? )(xF — xy ty V2 A xyt yp?) 
Using a? — b* = (a+ b)(a— b) 
= (x + y)(x — y)(x? — xy + y?)(x? + xy + y7) 
Arrange it 
= (x + y)(x* — xy + y?)(x — y)(x? + xy +97) 
By Using Formulas 
= (x* + y*)(xF — y*) 
Again by Formula 
= (x9)? — (73)? 
= x6 — y6 
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(ii) 


iii. 


Visit: http://tehkals.com/ 


Ex # 4.6 

(x + y)(x — y)(x? + y?)(x* + y*) 
Solution: 
C4yG-Me tye ty) 

Using Formula (a + b)(a — b) = a? — b? 
=p Ge tp Oty) 
Again by Formula 
ere le +7") 
eye +77) 
Now again by Formula 
yay) 
a ys 


(2x — y)(2x + y)(4x? — 2xy + y*)(4x? + 2xy + y?) 

Solution: 

(2x — y)(2x + y)(4x? — 2xy + y”)(4x? + 2xy + y?) 

Atrange it 

(2x — y)(4x? + 2xy + y*)(2x + y)(4x? — 2xy + y?) 

(2x — y)[(2x)? + (2x)(y) + (y)?] (2x + y)[(2x)? — 2x)0) + C7] 
As (x— y)(x? + xy + y* =x? —y? 


and (x + y)(x2-xy+y?)=x3 + y3 
ear e =o Ga) Oa 
(8x° — y*)(8x* + y*) 
Using Formula (a+ b)(a— b) = a? = b 
(8x7)? =) 
64x° — y® 


(x — 2)(x + 2)(x? — 2x + 4)(x?2+2x+4) 
Solution: 
(x — 2)(x + 2)(x? — 2x + 4)(x? + 2x 4+ 4) 
Atrange it 
(x — 2)(x? + 2x + 4)(x + 2)(x? — 2x 4+ 4) 
(— DiC?’ + @)@2)+ 27 le+ Zilay—-@@)+@)7] 
As (x — y)(x? + xy + y”) = x3 -y? 


and (x + y)(x? -xy+y*) =x3 + y3 
[(aP= Gra +2)? 
(x3 — 8)(x3 + 8) 
Using Formula (a + b)(a — b) = a? — b? 
(x*)? — (8)? 
x° — 64 
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Q4: 


Q5: 


Ex # 4.6 
Find the product with the help of 


formula. (Vx — Jy )(x + Jxy +y) 


(vx — Jy)(x + Vay +y) 
= (vx - Vy) [(V2)" + G2) + WY" 
As (x — y)(x? + xy + y*) = x3 —y? 


= (vx)* - (Jy) 


3 3 


(Y-62) 


Simplify with the help of formula. 
(xP + yt) (x2P = xPy4 + y?4) 


GP ey Ge? =xeyt + y*2) 

= (x? ML x2) ix?) PERG) 
As (x+ y)(x? —xy+y”) =x? +y° 
Bx ary 


= x 3P + yee 


Examples Page # 116 and 117 
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Q1: 


(i) 


(ii) 


(iii) 


(iv) 
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Ex # 4.7 
SURDS 
A number of the form of ‘Va is called Surd, where a 
is a positive rational number. 
A number will be a surd, if 
It is irrational 
It is a root 
A root of a rational number. 


Examples: 


V3 and ¥5+ V3 


In the above examples, both are irrational numbers. 
First number is a root of rational number 3, whereas 


the second number is a root of irrational number 
54+ 3. 
Thus V3 is a surd and V5 + V3 is not a surd. 


V8 is not a surd because its value is 2 which is 
rational. 

V—2 , V—3 are not surds because —2 and — 3 are 
negative. 

Conjugate of Surds 

The conjugate of aVx + b,/y is aVvx — b,/y. 
Similarly the conjugate of 5 + V3 is 5 — V3 


Ex # 4.7 


Page #122 
State which of the following are surd quantities 


81 


As 81 is a rational number and the result is irrational. 
So it is surd. 


j1+V5 


As 1 + V5 is irrational. 
So it is not surd. 


is 


As ¥5 is irrational. 
So it is not surd. 


V32 


As 32 is a rational number and the result is irrational. 
So it is surd. 


Facebook: https://web.facebook.com/TehkalsDotCom 


Chapter # 4 


(v) 


(vi) 


Q2: 


(i) 


(ii) 


(iii) 


Ex # 4.7 


TU 
As 77 1s irrational. 
So it is not surd. 


¥1+7? 


As 1+ 77? is irrational. 
So it is not surd. 


Express the following 
possible surds. 


V12 


v12 
V2X253 
V2? x3 
22v3 


as the simplest 


mem} QO] OO} Re 


V48 
V2X2X2X2x3 
22 x 24x 3 
v22,/22V3 

2 x 2V3 

4V3 


S| 


v240 


V240 
V2xX2xX2xX2x3x5 
V22x22x3x5 
V22,/22V3 x5 

2x 2V15 

4V15 


Beeeee 
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Q3: 
(i) 


(ii) 


(iii) 


(iv) 


Q4: 
(i) 
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Ex # 4.7 
Simplify the following surds. 
(2 — V3)(3 + V5) 
Solution: 
(2 — V3)(3 + V5) 
2(3 + V5) — V3(3 + v5) 
6 + 2V5 — 3V3 — V3 x5 
6 + 2V5 — 3v3 - v15 


(v3 — 4)(V2 +1) 
Solution: 

(v3 — 4)(v2 +1) 
v3(v2 + 1) — 4(v2 + 1) 
V3 xX2+1v3—4V2-4 
V6 + V3 —4vV2 —4 


(V2 + V3) (v5 + v2) 
Solution: 


(v2 + V3)(v5 + v2) 

V2(v5 + V2) + V3(V5 + v2) 
V2x5+V2xX2+V3x5+V3x2 
V¥10+2+V15+ V6 


(3 — 2V3)(3 + 2v3) 
Solution: 


(3 — 2V3)(3 + 2V3) 
Using Formula: (a + b)(a + b) = a? — b? 
So 


(3)? - (2v3)° 
9 — (2)2(V3) 


9 — 4(3) 
9-12 
-3 
Rationalize the denominator and simplify. 
1 
v7 
Solution: 
1 
7 
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(ii) 


(iii) 


Ex # 4.7 
Multiply and divide by V7 
1 v7 
ViVi 
1V7 
(V7) 


Multiply and divide by V5 
1 V5 
5 v5 
1Vv5 
(v5)° 
V5 


5 


1 

v2-1 
1 

v2-1 

Multiply and divide by V2 + 1 
1 v2+1 

—_ K ——_ 

V2-1 v2+1 

1(v2 + 1) 

(v2) - a)? 

V2+1 

2-1 

V2+1 
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(iv) 


(v) 


Q5: 
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Ex # 4.7 
5 


24+V5 


Solution: 
5 


2+V5 
Multiply and divide by 2— V5 

5 2S 
2+V5 2-5 
5(2 — V5) 
(2)? — (v5)" 
5(2 - v5) 
4—5 
5(2— v5) 

-1 
—5(2 — v5) 
_—_ a | 
¥5-2 vV54+2 


Solution: 
1 1 


+ ere 5 

1(v5 + 2) + 1(V5— 2) 
(v5 —2)(V5 +B) 

v5+2+V5-2 
(V5) -(2) 

v5 +v5 

5-4 


2v5 


1 1 
If x = V5 + 2, find the value of x + — and x* + > 


Solution: 


x=v54+2 
To find: 


1 j 1 
x+—-—=?andx hs 
x x 
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Ex # 4.7 

Multiply and divide by V5 — 2 
11 v5-2 
x V54+2 V5-2 
i _..1W5=2) 
x (V5 + 2)(v5 - 2) 
a. No=2 
* (5) -@y 
1 v5-2 
x 5-4 
i w5=2 
x 1 
eds ey 
x 
Now 
x+—=(v5+2)+(V5-2) 

—=V54+2+¥v5-2 
‘(ok 

x 


Taking Square on B.S 
(+4) = @By 
x mh a 
1 1 2 
24542 (=) = @? 5 
x? + + 2(x) (=) = (2)?(V5) 
5. 4 
x 
1 
x er 5 +2=20 
Subtract 2 from B.S 
| 
a a a ee ae a 
x 
a 
x 


Answers: 
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Chapter # 4 
Ex # 4.7 
1 1 

If x = V2 + V3, find the value of x —— and x” + 
Solution: 
x=Vv2+v3 
To find: 

1 1 

x —— =?andx? +— =? 

x x 
A 1 
x fZ +3 
Multiply and divide by V2 — V3 
1 1 V2 = v3 
ease, VEaNe 
1 -1(W2— v3) 
x” (2+ V3)(2-V3) 
1 v2 —- v3 
ia P= p=) 
a2) 99) 
oe ve 
my £.. 
Cys 
al 
1 
+ = ~(V2- V3) 
1 
== V2 +v3 
Now 


x ~~ = (v2+V3) ~(-v2+V3) 
x-—=V2+V34V2-V3 


il 
x—--—=2V2 
x 
Taking Square on B.S 


2 
(«-3) = @) 
1 1 
x? + -2(@)(=) = @)?(v2)' 
x2 + - —~2=4(2) 
x 


1 
x?+—-2=8 
x 
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Q7: 


Ex # 4.7 


Add 2 on B.S 


1 
al er ie ee 
x 


1 
x? a. = 10 
x 
Answers: 
x—-—=2Vv2 
x 
1 
x? = 10 
x 


If x = 5 — 2V6, find the value of 
1 ee | 

x+-—-—andx +> 
x x 


x=5-2Vv6 
To find: 


1 a. 
x +—=?andx°+— =? 
ed a 


1 1 
x 5—2V6 

Multiply and divide by 5 + 2V6 
1_ 1 St 2v6 

x, 5-2V6 5+ 2V6 

1  —-1(5 + 2V6) 

x (5—2V6)(5 + 2v6) 
1 5+2V6 

* (5)? - (2v6)" 

1  5+2V6 

X 25 — (2)2(v6) 

1 5+2V6 

x 25—(4)(6) 

1 5+2Vv6 

x 25-24 

1 5+2Vv6 

x 1 

i 

—~=5+2V6 

x 
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Ex # 4.7 
Now 
1 
x+— = (5—2v6) + (5+ 2v6) 
1 
x+—=5-2V6+5 + 2v6 
1 
x+—-=10 
x 
Taking Square on B.S 
1,2 
(x +=) = (10)? 
x 
58 1 
x? + +2(a)(=) = 100 
x x 
1 
x? +—+2=100 
x 
Subtract 2 from B.S 
1 
x? +—+2—2=100—2 
Se 
iL 
x? +— = 98 
x 
Answers: 
1 
bE & 
x 
1 
x? +— = 98 
x 
1 
If x= find the value of x — — and 
fo = 
1 
2 
x 7 
Solution: 
1 
.=——§_ 
V2-1 
To find 
1 1 
x ——=?and x? +— =? 
x x 
Now 
1 
eee ee | 
x 
1 1 
x 542 
Multiply and divide by V5 — 2 
il 1 V5-2 
— x 
x V5+2 v5-2 
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Ex # 4.7 
1- dWws=2) 
x (V5 +2)(v5 —2) 
1 v5-2 
* (v5) - (2)? 
1 v5-2 
x 5-4 
1 v5-2 
x 1 
ae ee, 
x 
Now 


x——=(v2+1)-(V2-1) 


1 
re ae ee Cae 


1 
B--=2 
x 


Taking Square on B.S 
2 


1 
(Be 
x 
1 1 
x? += 26) (-) £2)? 
1 
x? Ta 2=4 
x 
Add 2 on B.S 


1 
x?+—-24+2=4+2 
x 


1 
2 = 
x too 
Answers: 
x--~=2 
x 
1 
2 _— 
x +6 
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Ex # 4.7 
1 
If x = ¥10 + 3, find the value of x — 2 and 
1 

2 
x Voge 
Solution: 
x=v10+3 
To find 

1 1 

x ——=?and x? +— =? 

x x 
Now 
1 1 
x J10+3 
Multiply and divide by ¥10 — 3 
1. 1 guile? 
x J10+3 vV10-3 
1__1(¥10 — 3) 
x (V10 + 3)(V10 — 3) 
1 V¥10-—3 
* (10) - 3) 
Le) — 2 
x 10-9 
1 v10-3 
x 1 
1 
—=v10-3 
x 
Now 


x-—=(vI0+3)- (10-3) 
x-—=VI0+3-Vi0+3 


1 
eS eke 


1 
x--~=6 
x 
Taking Square on B.S 


(2-0 


ae 1 
x + ~2()(=) = 36 
x Os 
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Ex # 4.7 


1 

x? + 5-2= 36 
x 

Add 2 on B.S 


iL 
x? +—-24+2=36+2 
x 


1 
x? 7 . = 38 
x 
Answers: 
x--=6 
x 
1 
x? a a = 38 
x 


1 
If x = 2 — V3, find the value of x* + a 


Solution: 
x=2-Vv3 
To find 


i gg Oe 
x +—=?and x° +— =? 
a % 


Now 

vy ¥ 
-~_ 
Multiply and divide by 2 + V3 
1 1 2+3 
_4— —__=_ Ss 
& 2-1/3 NVI 
1 =: 1(2 +. V3) 
x (2-¥3)(2 + V3) 
1 2+v3 

* (2)? - (v3) 

1 2+V¥3 

x 4-3 

1 2+V¥3 

x 1 

1 

—=2+v3 

x 

Now 


x+—= (2-3) + (2 +03) 


1 
x+—=2-V3 42+ v3 
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1 
ee 22 v3 + v3 
1 
x+-=4 
x 
Taking Square on B.S 
1 2 
(x+=) =@? 
x 
a. 1 
x? +5 +42(a)(=) = 16 
x x 
1 
nope 2 = 16 
x 
Subtract 2 from B.S 


1 
p22 = 16=2 
x 


Zi = 
x io ee 


Again take the square on B.S 
2 


1 
(x? a -) = (14)? 
1 1 
xt + m3 + 2(x?) (=) = 196 
1 
x4+—7+2=196 
x 
Subtract 2 from B.S 
1 
x*4+—7+2-2=196-2 
x 


1 
x4 + —= = 194 
x 
Answer: 


i 
x4+— >= 194 
x 
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Q2: 


Q3: 


Q4: 


Review Exercise # 4 


Page # 124 

_ ... 12x*y> 15a>b4 

Simplify 25a2bt Text? 
12x*y? 15a°p* 
25a2b* 16x7y2 


Evaluate forx =2 


2x 
x2-—x+1 

2x -3 
x*—x+1 
Put the value 

2x —3 \ (ae 
2 =X glee (2)? = (2) 4 1 

2x —-3 4-3 
—xt1 4-241 

2x -3 1 
axl 24 

2x-3 1 


x2—x+1 3 


Find the value of x? + y* and xy 
whenx+y=7, x-y=3. 
xt+y=7,x-y=3 


To Find: 
x? by? =? and xy =? 

x2 + y2 
As we have 


(x+y)? + (x—y)* = 2(x? + y?) 
Put the values 
GP tO =20F ey") 
49+9 = 2(x?+y7) 
58 = 2(x? + y”) 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 


Q5: 


Q6: 
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Review Ex # 4 
Divide B.S by 2 
58 2(x? + y’) 


2 2 
29 = x7 4+" 
29S x7 ey" 
xy 
As we have 


(x+y)? -—(x-y)? =4xy 
Put the values 
(7)* — (3)? = 4xy 


49-9 =4xy 
40 = 4xy 
Divide B.S by 4 
40 4xy 
40 4 

10 =xy 

xy = 10 


Find the value of a + b + c when 

a’? + b? +c? = 43 andab+ be+ca=3. 
Solution: 

a*+b*+c*=43 andab+bc+ca=3 
To Find: 

a+bt+c=? 

As we know that 

(a+b+c)* =a? +b? +c* + 2(ab+be+ ca) 
Put the values 

(a+b+c)? = 43 + 2(3) 

(a+b+c)? =434+6 

(a+b+c)? =49 

Taking square root on B.S 


V(at+b+c)? = ¥49 


at+b+c=7 


Ifa+b+c=6anda? + b? + c? = 24, then find 
the value of ab + bc+ca 
Solution: 
at+tb+c=6anda?+b*+c? = 24 
To Find: 
ab+bce+ca=? 
As we know that 
(a+b+c)* =a? +b? +c? +2(ab+be+ca) 
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Q7: 


Review Ex # 4 
Put the values 
(6)? = 24 + 2(ab + bc + ca) 
36 = 25 + 2(ab + bc + ca) 
Subtract 24 from B.S 
36 — 24 = 24— 24+ 2(ab + be + ca) 
12 = 2(ab + bc + ca) 


Divide B.S by 2 
12. 2(ab + be + ca) 
a 2 


6=ab+bc+ca 
ab+bc+ca=6 


If 2x — 3y = 8 and xy = 2, then find the 
values of 8x3 — 27y?. 


2x —3y = Band xy =2 
To Find: 

Bx? =27y* =? 
As we have 


(2x — 3y)? = (2x)? — (By)? —3(2x) (By) (2x — 3y) 
Put the values 
(8)? = 8x3 — 27y? — 18xy(8) 
512= 8x? — 27y? — 18(2)(8) 
512 = 8x* — 27y? — 288 
Add 288 on B.S 
512 + 288 = 8x3 — 27y? — 288+ 288 
800 = 8x? — 27y? 
8x3 — 27y? = 800 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 


Qs: 


Q9: 
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Review Ex # 4 


> ) 16 ’ 25 +1) 
(se ~ 16x2 


; 4 
Find the product (= x- dx 


Solution: 

4  5\/16 , 25 
Gig) ae) 

4 5\(/4 \? ¢5\* 4 \/5 
Gare (+) +(E) +(5*) (=| 
As we know that 


(N(erbrolijer-3 
= (54) -(@) 


64 4 125 
—. —X — —__ 
125 64x3 
: 3 1 1 
Find the value of x” + 3 ,when x + - =8 
Solution: 
x+-=8 
x 
To Find: 
1 
3 ae 
x? + ge ? 
As we have 


i 2 1 1 
(x+<) =x +5 +3(@)(=)(x+5) 
x x x x 
Put the values 


8)? = x24 43(8 
(8)? =x +5 +30) 
1 
512=x° ++ 24 
x 
Subtract 24 from B.S 
1 
512—24=x° + +24-24 
x 
1 
488 = x3 + 
x 


1 
x3 +— = 488 
x 
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Q10: 


Review Ex # 4 
Think Trick 
oo 2x? x 1 
Simplify 7-16 “aa a 
2x7 x a 
x*-16 x2-4° x42 
2x7 1 x 
xt—16 x+2 x24 
2x 1 x 
(@y-Ge f62 GEDG=D 
24" 1(x-—2)-x 
(x2 +4)(x2 -—4) (x+2)(x -2) 
2x? x-2-x 
(2 442-4)’ & + DA-D 
2x? x—-x—-2 
ea hGt=4) g=4 
2x? —2 
2+ ary 
2 ae 2 


(x2 44)(x2—4) x? —4 
2x* — 2(x? + 4) 
(x2 + 4)(x2—4) 


2x* —2x* -8 
(xe Je = (4 )e 
—8 
x* —16 


Youtube: https://www.youtube.com/channel/UC991UmBM-PzqkKUasmFOFGrQ/ 


Tehkals Reet 
Learn & Teach 


MATHEMATICS 


Class 9th (KPK) 
Chapter # 6 Algebraic Manipulations 


ROLL #: 


ADDRESS: 


f ) https://web.facebook.com/TehkalsDotCom/ 


https://tehkals.com/ 


(i) 
(ii) 


Chapter # 6 


UNIT #6 


ALGEBRAIC MANIPULATIONS 


Ex # 6.1 
Highest Common Factor (H.C.F) 

The highest number of factors common to all 
given expressions or polynomials is called 
Highest Common Factor (H.C.F) 

In other words, H.C.F of two or more 
polynomials is a polynomial of the highest degree, 
which divides exactly the given polynomials. 
There are two methods for finding H.C.F. 

H.C.F by Factorization 

H.C.F by Division 

H.C.F by Factorization 

In this method, first factorize all the given 
expressions 


Then we take all possible common factors which 
is the H.C.F of the given expression. 


Example #1 

Find H.C.F of x” — y?, x? — xy 
Solution: 

i — 

x*—y* = (x + y)(x—y) 

And 

x? —xy =x(x—-y) 

Here x — y is acommon factor. Thus 
H.C.F=x-—y 


Example # 2 

Find H.C.F of ax? + 5ax + 6a, 

ax? + 9ax?+14ax and 15a(x? — 4) 
Solution: 

ax? + 5ax+6a, ax? + 9ax? + 14ax and 
15a(x? — 4) 

ax? + 5ax + 6a = a(x* + 5x + 6) 

ax? + 5ax + 6a = a(x? + 2x + 3x + 6) 

ax* + 5ax + 6a = a[x(x + 2) + 3(x + 2)] 
ax* + 5ax + 6a = a(x + 2)(x + 3) 

And 

ax? + 9ax? + 14ax = ax(x? + 9x + 14) 
ax? + 9ax? + 14ax = ax(x? + 2x + 7x + 14) 
ax? + 9ax? + 14ax = ax[x(x + 2) + 7(x + 2)] 
ax? + 9ax* + 14ax = ax(x + 2)(x + 7) 


gpl 


x # 6. 


laud 


Now also 

15a(x* — 4) =3 x 5.a[(x)? — (2)?] 

15a(x? — 4) =3 x 5.a(x + 2)(x — 2) 

Here a(x + 2) is common in given three expressions. 
H.C. F = a(x + 2) 

Note: 


The H.C.F a(x + 2) exactly divides all the given 
three expression 


H.C.F by Division Method 
Dividend 


t+x7 Fox 6 
—-x+3 
Remainder 
Divisor | Quotient 
Steps 


Write the expressions in descending order 

Take the common.from the.expressions if any. 
Divide higher degree polynomial by the 
polynomial of lower degree 

Divide to that time till the degree of remainder is 
less than the degree of divisor. 

Now bring down the divisor and divide by 
remainder BUT before this take the common from 
the remainder if any. 

Repeat the above steps till the remainder is zero. 
Last divisor is the H.C.F of the given polynomials. 
Note: 

In H.C.F by division, if required, multiply the 
expression by a suitable integer to avoid fraction. 
To find the H.C.F of three polynomials, first find 
H.C.F of any two of them, then find H.C.F of this 
H.C.F and the third polynomial. 


(x?)(6) = 6x? 


Add 
+2x 
+3x 
+5x 


Multiply 
+2x 
+3x 
6x? 


(x7)(14) = 14x? 
Add Multiply 


+2x +2x 
+7Xx +7x 
+9x | 14x? 
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H.C.F by Division method in Urdu 
Ly U= descending order ¢ variables rv ol 

-£/common 4<Jcommon Ot | 2 

-_Luy/ divide z expression L+£/ expression» 3 

2 t2f power £ divisor #-<vk power ut remainder 622 pe S divide ety 4 

_v/i£ 2 common Yt remainder dee vrigl Eu divide z remainder ANE LIES divisor 4 .5 

_2 Tezero Utremainder S2£;/fesui/steps wl 6 

6% H.C.F #- uk divisor $77 .6 


Example # 3 
Find H.C.F of 2x? + 7x? + 4x —4 and 2x3 +9x?2+11x4+2 


Solution: 
2x3 + 7x2 +4x—4 and 2x? +9x?4+11x42 


2x3 + 7x? +4x—4 | 2x3 +9x? +11x4+2 et 
+2x3 + 7x2 + 4x #4 


2x? +7x+6 | 2x3 +73? + 4x—4 E 


+2x3 + 7x? + 6x 


= 2: Dividing by —2 


x+2 | 2x2 +7x +6 | 2x +3 
+2x? + 4x 
3x+6 
£3x +6 


x 


Hence H.C.F= x + 2 


Note: 

H.C.F by Factorization 

H.C.F of 24 and 32 

Factors of 24 = 1, 2, 3, 4, 6, 8, 12, 24 
Factors of 24 = 1, 2, 4, 8, 16, 32 
Common factors = 1, 2,4,8 

H.C.F =8 


(a) 
(b) 
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Example # 4 
Find H.C.LF of x? — 6x? + 11x — 6, 3x3 — 5x7 + 6x—4 and 2x3 + 9x7 +11x+2 
Solution: 


x3 — 6x? +11x —6, 3x? —5x*+6x—4 and 2x? +9x?4+11x%4+2 


3x3 —5x2+6x —4 | 3x2 4+5x*-6x—-2 | 1 
+3x3 + 5x*+6x +4 


2 10x? —12x+2 Dividing by 2 


5x*-—6x+1 3x3 — 5x2 + 6x —4 3x—7 


x5 Multiplying by 5 


15x? — 25x? + 30x — 20 


+15x? + 18x? + 3x 


—7x* + 27x — 20 


x5 Multiplying by 5 


—35x? + 135x — 100 
¥35x2 + 42x +7 


93 93x-—93 Dividing by 93 


x—1 | 5x? ~6xee1 | 2%_t 


+5x? $ 5x 


Hence H.C.F= x — 1 
Now find the H.C.F of x — 1 and x? — 6x? + 11x —6 


x—1 | x3 -—6x?2+11x-6 | x?-5x+6 


+x3 F x? 


—5x2+11x—-6 


5x2 +5x 


6x —6 
+6x + 6 


x 


Hence the required H.C.F of x? — 6x? + 11x — 6, 3x3 — 5x? + 6x —4 and 2x34+9x?4+11x+2isx—-1 


Least Common Multiple (L.C.M) 
The polynomial of least degree which is divisible by the given polynomials. 
There are two methods of finding L.C.M 
L.C.M by factorization 
L.C.M by formula 


(a) 
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L.C.M by f: rization 


In this method, first factorize all the given 
expressions 
Then find the L.C.M by given formula. 


L.C.M = common factor X non — common factor 


Example # 5 

Find L.C.M of x7 +4x+4 and x7 +5x+6 

Solution: 

x? +4x+4 and x7+5x+6 

x? 44x +4 = (x)? + 2(x)(2) + (2)? 

x? + 4e4+4 = (x42)? 

x? +4x+4 =(x+2)(x +2) 

Now 

x7 4+5x+6=x7+2x+3x4+6 

x? +5x+6=x(x+2)+3(x+2) 

x* + 5x4+6= 6+2)(443) 

Common Factor =x +2 

Non — common factor = (x + 2)(x + 3) 

L.C.M = common factor X non — common factor 

L.C.M = (x +2)(x + 2)(x + 3) 

ye. Me COMP 26 (fees ) 

Example # 6 

Find L.C.M of x* — 4x +3,x?—3x+2 and 
x? —5x+6 

Solution: 

x? —4x4+3, x*-3x%4+2 and’ x? —5x +6 

x? —4x4+3=x7-—xS3xs 
2_—Ax+3=x(x-1)-3(x-1) 

x? —4x+3 = (x-1)(x —3)..... 

Now 

x? —3x4+2=x7-—x-2x+3 

x? —3x+2=x(x-1)-2(x-1) 

x? = 3x+2= @=— 1) = 2).5.« Gi) 

Now 

x? —5x+6=x7-—2x—-—3x+6 

x? —5x+6=x(x —2)-3(x+2) 

x? = 5x + 6= (= 2)(% — 3)... Gil) 

x — 1 in expression (i)& (ii) 

x — 2 in expression (ii)& (iii) 

x — 3 in expression (i)& (iii) 

Therefore: 

L.C.M = common factor X non — common factor 


L.C.M = (x —1)(x —2)(x-—3)x1 
L.C.M = (x —1)(x — 2)(x — 3) 


Ex # 6.1 


L.C.M Theorem: 


If A and B are given polynomials and their H.C.F and 
L.C.M are represented by H and L respectively, then 


AXB=HXL 


Proof: 
Since H is common factor of polynomial of A and 
B, then it divides exactly A and B. So 


A 

H=4 

A = Ha... equ(i) 
and 

a5 

a 


B = Hb... equ(ii) 
As aand b have no common factor. 
As we know that: 
L.C.M = common factor X non — common factor 
L=Hxaxb 
Multiply B.S by H 
LXH=HxaxbxH 
LX H = (Ha) X (Ab) 
Put equ(i) and equ(ii), we get 
LXH=AxXB 
Or 
H XL = Product-of two polynomials 
Formula for L.C.M 
As LXH=AXB 
AXxB 

OH 

L.C.M = 


Product of two polynomials 
HF 
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Ex # 6.1 


Find L.C.M of x? — 6x2 + 11x — 6 and x* —4x+3 


x? — 6x2 +11x —6 and x7 -4x+4+3 
Solution: 

Let A= x? — 6x* + 11x—-6 

and B=x?—4x+3 


As we have: 
nT mas ; 
C.M =F equ (i) 


First we find H.C.F 


x3 —4x+3 | x3—6x2+11x-6 | 1 


+x3 ¥ 4x +3 


—3 | —6x*+15x-9 


2x? —5x4+3 


H.C.F=x-1 
Now put the values in equ (i) 

(x3 — 6x* + 11x — 6 )(x? — 4x + 3) 
L.¢.M = SA 

x-1 
Now by Simple Division 
x? —5x +6 
x—-1 | x3—6x?4+11x-6 


tx? F x? 


—5x*+11x-6 


¥5x2 + 5x 


6x — 6 
+6x + 6 


x 


SoL.C.M = (x2 — 5x + 6)(x? — 4x + 3) 


| x3 - 4x43 x+5 
x2 
2x3 — 8x +6 


+2x3 + 3x + 5x? 


5x*—11x+6 
x2 


10x? —22x+12 
+10x? + 25x +15 


3 3x — 3 


x-1 2x*-—5x+3 | 2x-3 
+2x2 F 2x 
—3x+3 
¥3x+3 


x 
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Example # 8 

Find H.C.F and L.C.M of 3x3 — 2x2 —3x+2 and 6x? —7x?-—x+2 
3x3 — 2x? —3x4+2 and 6x? —7x?-x+4+2 

Solution: 

Let A = 3x3 — 2x* —3x4+2 

and B = 6x? —7x*-—x+2 


As we have: 
nT as ; 
C.M = TF equ (i) 


First we find H.C.F 


3x3 — 2x? —3x+2 | 6x3 —7x?-—x +2 | 2 
+6x? + 4x7 F 6x +4 


—1 | —3x2+5x-2 


3x? — 5x42 | 3x? 2x? 3x42 x+1 


+3x3 $ 5x2 + 2x 


3x2 —5x+2 
+3x*F5x+2 
x 


H.C.F = 3x?—5x4+2 
Now put the values in equ (i) 
(3x3 — 2x? —3x + 2)(6x3 — 7x* —x +4 2) 


L.C.M = 
3x2 —5x +2 


Now by Simple Division 
x+1 
Bx? Sex te ASH ox§ — 3 4+ 7 
+3x3 F 5x? + 2x 
3x*—5x+2 
+3x2F5x+2 


x 


SoL.C.M = (x + 1)(6x? — 7x? —x + 2) 

Example # 9 

If H.C.F and L.C.M of two polynomials are x — 3 and x? — 9x” + 26x — 24 respectively. Find the second 
polynomial when one polynomial is x? — 5x + 6. 

Solution: 

H.C.F =x-3 

L.C.M = x? — 9x?_26x — 24 

Let First polynomial = A = x? —5x +6 

Second polynomial = B =? 


As we have: 
Cee AXB 
"HCE 


AXB=L.C.MXH.C.F 
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_ deO MX HOF 


7 A 
Put the values 
(x3 — 9x?_26x — 24)(x — 3) 
x*—5x+6 
Now by simple Division 


B= 


x—A4 
x2—5x+6 | x?-9x24+26x-—24 | 
tx? 4 5x2+ 6x 


—4x? + 20x — 24 
F4x? + 20x F 24 


x 


SoB=(x—-4)(x—-3) 
B=x*—3x-—4x4+12 

B=x* =—7x+12 

Hence the second polynomial is x2 — 7x + 12 


Example # 10 
If H.C.F and L.C.M of two polynomials are 


x —1and x? + 4x? + x — 6 respectively. Find 
the polynomials of degree 2. 
Solution: 
HOG. F =x >1 
L.C.M =x3+4x*+x-6 
First polynomial = A =? 
Second polynomial = B =? 
As H.C.F=x-1 
then it is also the factor of L.C.M 
Now 
x7 45x +6 
x—-1|x3+4x2+x-6 
tx3 F x? 
5x7 +x-6 
+5x? $+ 5x 
6x —6 
+6x + 6 
x 
L.C.M=x3+4x?+x-6 
L.C.M = (x —1)(x? + 5x + 6) 
L.C.M = (x —1)(x? + 3x + 2x + 6) 
L.C.M = (x —1)[x(x + 3) + 2(x + 3)] 
L.C.M = (x —1)(x + 3)(x + 2) 
As x — 1is common factor. So 
A=(x-1)(« +3) 


A=x?+2x-3 

And 
B=(x-1)(x+ 2) 
B=x?+2x-—1x-2 
B=x?+x-2 


Example # 11 
The sum of two numbers is 120 and their H.C.F is 12. 


Find the numbers. 

Solution: 

Let x and y be the two numbers. 

As H.C.F is 12, means 12 is common factor. 
So, it becomes 

12x + 12y = 120 

12(x + y) = 120 

Divide B.S by 12, we get 

x+y=12 

As the sum of two numbers is 10, so the possible pairs of 
numbers are (1,9), (2,8), (3,7), (4,6), (5,5) 
As (1,9), (3,7) are non commo factors 

Then the required numbers are: 

1x 12=12and9 xX 12 = 108 

OR 

3 X 12 = 36and7 x 12 = 84 


Qi: 
159 
(i) 


(iii) 


(iv) 
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Page # 159-160 
Find H.C.F of the following expression by 
factorization method. 
(x + y)? and x? — 36 
Solution: 
(x + y)* and x? — 36 
(x+y)? =(x+y)(x+y) 


And 
x? — 36 = (x)? — (6)? 

= (x + 6)(x — 6) 
H.C.F =x-6 


x—3,x7 -9,(x-3)2 


Solution: 
x — 3,x* —9,(x — 3)? 
x-3=x-3 
And 
ne (oe 3 he 

= (x + 3)(x — 3) 
And 
(x — 3)? = (x —3)(x - 3) 
H.C.F = x-—3 


(ii) 


(v) 
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x* — y* and x* + 2x7y? + y* 
Solution: 
xe = y* and x* + 2x7y?* + y* 
x4 _ ue _ (Coe _ (y2)? 
= (x? + y?)(@@? —y’) 
= (x? +y*)(x + y)(x-y) 
And 
eo eee ye = ee) AO) A) 
= (x? + y?)? 
=O ey iG ag) 
HCE =x? + y" 


2x* — 2y*, 6x? + 12xy + 6y”, 9x3 + 9y3 
Solution: 
2x* — 2y*,6x? + 12xy + 6y?, 9x3 + 9y? 
2Xg— 2y* = 2[(x7)* — G7)?] 

= 2(x? + y?)(x? — y7) 

= 2x? + y?)\(x +y)@-y) 


And 

6x? + 12xy + 6y? = 6(x? + 2xy + y’) 
=2x3(x+y)? 
=2X%3(x +y)(x +y) 

And 


9x3 + 9y? = 9(x3 + y3) 
= 9(x + y)(x? — xy +”) 
H.C.F=x+y 


2332(x — y)3(x + 2y)?, 2332 (x — y)*(x + 2y)?, 32 (x — y)2(v + 2y) 


Solution: 


2°37 (x — y)3(x + 2y)?, 2937 (x — y)?(x + 2y)°, 37 (x — y)* (x + 2y) 
2337(x — y)3(x + 2y)? = 2.2.2.3.3(x — y)(x — y)(x — y)(x + 2y)(x + 2y) 
2337(x — y)?(x + 2y)? = 2.2.2.3.3(x — y)(x — y)(x + 2y)(x + 2y)(x + 2y) 


3*(x — y)?(x + 2y) = 3.3(« — y)(x — y)(x + 2y) 


H.C.F = 3.3(x — y)(x —y)(x + 2y) 
H.C.F = 37(x — y)?(x + 2y) 
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Q2: Find H.C.F by division method. 
160 
(i) x? —x—6and x? —2x-3 
Solution: 
x? —x —6and x* —2x-3 
x2—x-6| x2-2x-3 |1 
tx? F x F6 
—1 —-x+3 
x—3 | x*—x—-6|x+2 
tx? + 3x 
2x —6 
+2x + 6 
x 
H.C.F =x-3 
(ii) y? —3y+2and y? —5y*+7y—3 
Solution: 
y? —3y+2andy? —5y?+7y-3 
yo 3y +2) y3 Sy? +7y—3 1 
_ F3y+2 
—5 | —Sy*+10y—5 
y? —2y4+1 y? —B8y+2 ytH2 
ty? tly F2y? 
2y?-4y+2 
+2y* F4y+2 
x 


ACF = y?=2y41 
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Ex # 6.1 


(iii) 2x° — 4x* — 6x and x° + x* — 3x3 — 3x? 
Solution: 
2x° — 4x* — 6x and x° + x* — 3x3 — 3x? 
2x° — 4x4 — 6x = 2x(x* — 2x3 - 3) 
a? x? = 33° = 3x? = 4°? 40¢ = 32 = 3) 
= x.x(3 +x* —3x—- 3) 


x3 +x? —3x—3 | x*—2x3-—3 | x 


txt+4+x3  F3x2F3x 


—3 | —3x24+3x2+3x-3 


x3—x%-x+1 | x3 +22-32—3 | 1 


+x3 Fx*Fat1 


2 | 2x2 -2x-4 


32 
x2— x2 | oa —-xXx x 
x3 F x? F 2x 
x+1 | x?—-x-2 | *-2 
x? + x 
—2x-—2 
2x +2 
x 
H.C.F = x(x +1) 
(iv) 2x3 + 10x? +5x+25 andx3+5x2-x-5 
Solution: 
2x3 + 10x? + 5x +25 andx?+5x2-x-5 
x? + 5x2 —x—5 | 2x3 +10x2 +54 +25 | 2 
+2x3 + 10x? F 2x 10 
7 7x +35 
x+5 aoe ae x?-1 
xe a Ox" 
—x-5 
+x $5 
x 


H.C.F=x+5 


Q3: 
(i) 


(ii) 


(iv) 


Chapter # 6 


Ex # 6.1 


Find L.C.M by factorization. 
xty, xy? 

Solution: 

x+y, yy 
x+y=xt+y 

And 

eye (ety ey) 
Common Factor =x+y 

Non — common factor =x—y 


L.C.M = common factor X non — common factor 
L.C.M = (x+y)(x-y) 
LCM =x" = y? 


e—-yx-y 

Solution: 

ay Nay 

x2 — iy? = (x —y) (ee + xy + y*) 
And 

EY 

Common Factor =x—y 


Non — common factor = x*+ xy + y 


L.C.M = common factor x non — common factor 
L.C.M = (x — y)(x* +xy+y?) 
L.C.M =x? —y? 


Ex # 6.1 


5 — x2 and x° — x3 


(iii) x°—x,x 
Solution: 
5 5 


x° —x,x° —x* and x° — x3 
x° —x = x(x4* -1) 
=x(@")"=@)"] 
= x(x? + 1)(x? - 1) 
= x(x7 +1)(x + 1)(x- 1) 
And 
x° — x? = x7(x3 — 1) 
=a? = (| 
= x.x(x — 1)(x? + (x)(1) + 17) 
= x.x(x —1)(x* +x +41) 
And 
x° — x3 = x3 (x2 - 1) 
= 9.x. 210)? = (1)7] 
=x.x.x(x + 1)(«-1) 
Common Factor = x(x — 1) 
Non — common factor = x.x(x* +1)(x +1)(@@?+x +1) 
L.C.M = common factor x non — common factor 
L.C. Myme x(x —wllger< 30. 0(x? + 1) (x + 1)(xg + x +1) 
L.C.M = x3 (x —1)(e +1) (x? +1) (x? +x 4 1) 


2332(x — y)3(x + 2y)?, 2932(x — y)*(x + 2y)3, 32(x — y)?2(@ + 2y) 


Solution: 


2°3* (x — y)?(x + 2y)?, 2°37 (x — y)?(x + 2y)°, 37 (x — y)* (x + 2y) 
2337(x — y)3(x + 2y)? = 2.2.2.3.3(x« — y)(x — y)(x — y)(x + 2y)(x + 2y) 
2337(x — y)?(x + 2y)? = 2.2.2.3.3(x — y)(x — y)(x + 2y)(x + 2y)(x + 2y) 


37(x — y)*(x + 2y) = 3.3(x — y)(x — y)(x + 2y) 
Common Factor = 3.3(x — y)(x — y)(x + 2y) 


Non — common factor = 2.2.2.(x — y)(x + 2y)(x + 2y) 


L.C.M = common factor X non — common factor 
L.C.M = 3.3(x —y)(x — y)(« + 2y) X 2.2.2. (x — y)(x + 2y)(x + 2y) 


L.C.M = 2337(x — y)3(x + 2y)? 


Q4: Find H.C.F and L.C.M of the following 


160 expression. 


Chapter # 6 
Ex #6.1 


(i) x? — 2x? —13x —10 and x? — x7 —10x-8 


Solution: 


x? — 2x? — 13x —10 and x? —x? —10x-8 


Let A = x? — 2x* — 13x —10 
and B = x? —x?-—10x-—8 


As we have: 
bp ; 
ep 


First we find H.C.F 


x3 — x? -— 10x —8 | x? -—2x2-13x-10 |1 
tx3F x7 F10xF¥8 


—1 


H.C.F =x*+3x+2 
Now put the values in equ (i) 


L.C.M = 


—x? —3x-2 


x? + 3x+2 | x?—x?—10x—8 x-—4 
+x3 + 3x? + 2x 


—4x2 —12x-8 
4x2 F 12x48 
x 


(x3 — 2x? = 13x — 10)(x? — x? — 10x — 8) 


x24+3x+2 


Now by Simple Division 


x—-5 


x? + 3x +2 | x3 — 2x? — 13x —10 
+x? + 3x? + 2x 


—5x? —15x -—10 
F5x?2 F15x F10 


x 


SoL.C.M = (x — 5)(x? — x* — 10x — 8) 


Chapter # 6 


Ex #6.1 
(ii) 2x* — 2x3 + x* + 3x —6 and 4x4 — 2x3 + 3x-9 
Solution: 
2x* — 2x3 + x7 4+ 3x —6 and4x* — 2x3 +3x—-9 
Let A = 2x* — 2x3 +x7+3x-6 
and B = 4x* — 2x3 +3x-9 


As we have: 
Pad eae ; 
ONS ae ee) 


First we find H.C.F 


2x4 — 2x3 +x2+3x-6 | 4x4-2x3+3x-9 | 2 
+4x* $ 4x3 + 6x F124 2x? 


2x3 — 2x? —3x4+3 | 2x* — 2x3 +x74+3x-6 | x 


+2x4 F 2x3 F 3x? + 3x 


2 | 4x2 -—6 
2x? —3 | 2x3 2x? 3x43 pee 
+2x3 + 3x 
—2x? +3 
2x2 +3 
x 


H.C.F >2x* —3 
Now put the values in equ (i) 
(2x* — 2x3 + x2 43x —6)(4x4 = 2x34 3x —9) 
L. C.M = — Fs Pe A-337 T Tf sft 
— 


Now by Simple Division 


x? —x+2 
2x* —3 | 2x*-— 2x3 + x74+3x-6 
+2x4 + 3x? 
—2x3 + 4x7 + 3x —-6 
¥2x3 + 3x 
4x? —6 
+4x? +6 
x 
SoL.C.M = (x? —x + 2)(4x* — 2x3 + 3x — 9) 
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Ex # 6.1 
(iii) a*—a*—a+1anda*+a’*+1 
Solution: 
a* —a®? —a+1anda*t+a’?+4+1 
Let A= a* -—a?-—a+1 
and B=a*+a’*+1 
As we have: 
LOM AXxXB : 
.C.M = ———— -egu (i 
ner Ce}! 
First we find H.C.F 
a*+a2+1 | a*-a?-a4+1 1 
+a* +1+ a? 
—a | -a?-a’*-a 
az*+at+1 Jat +a? +1 
40° ba? ee 
—a? +1 
a2 +Fa?Fa 
a+at+1 
+a*+at+1 
x 
H.C.F =a +a+1 
Now put the values in equ (i) 
4 3 4 2 
a*—a’-at+l1)\(@t+ae41 
boom = Ge aet DOs gD 
at+at+1 
Now by Simple Division 
a*—2a+1 
a*+a+1|at—a?-a+1 
ta*+a? +a? 


—2a?-a?-—a+1 
+2a3 F 2a2 + 2a 
at+ati1 


+a*+at+1 
x 


SoL.C.M = (a? — 2a+1)(a* + a? +1) 


a*—-a+1 


(iv) 


Chapter # 6 
Ex # 6.1 


1—x? —x*4%° and 14 2x +x? —x*=-x° 

Solution: 

1—x? —x4*4x5 and 1+ 2x +x? —x*—x5 

x? —x*— x2 41 and —x° —x*4+x74+ 2x41 
Let A=x°—x*—x?4+1 

and B= —x° —x*+x7+2x4+1 


As we have: 
oe ; 
‘CM =e Ee equ (i) 


First we find H.C.F 


x8 — at — 42 41 | —x8—x4 4x2 42x41 | -1 


Fx t+xtt x? ¥1 
—2 | -2x4+2x+2 
x*—x-1 Eee x-1 
+x5 Pee EX 
—x*+x4+1 
Pt xdeee x + 1 
x 


H.C.F= x*-x-1 
Now put the values in equ (i) 


(x5 — x4 — x2 +1)(—x9 — x4 +x? 4+ 2x41) 


L.C.M = © ae 
Now by Simple Division 
x-1 
x*—x-1] x5 -—xt—-x241 
+x5 +x" Fx 
—x*+x41 
Fxt4+x41 
x 


SoL.C.M = (x + 2)(—x° — x4 +x? 4+ 2x41) 
SoL.C.M = (x +2)(1+ 2x +x? —x*-— x) 


Qs: 
160 


Q6: 
160 
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H.C.F and L.C.M of two polynomials are x — 2 
and x? + 3x2 — 6x — 8 respectively. If one 
polynomial is x? + 2x — 8, find the second 
polynomial. 
Solution: 
H.C.F =x-2 
L.C.M = x? + 3x? —6x-8 
First polynomial = A = x? + 2x-—8 
Second polynomial = B =? 
As we have: 

AXxB 

H.C.F 
L.C.MXH.C.F =AXB 
L.C.M X H.C.F 


A Q7: 
L.C.M X H.C.F 160 
4 
Put the values 
Oe C2) 
_ x2+2x-—8 
Now by simple Division 


L.C.M = 


x+1 
x3 + 3x? -—6x-8 
+x? + 2x? F 8x 
x? + 2x —8 
+x? 42x #8 
x 


x? + 2x —8, 


SoB=(x+1)(x-2) 
R=x? =244 10 —2 
B=x*-x-2 


x3 + 7x? + 8x +14 
x—2| x44 5x? — 6x? — 2x — 28 
+x* F 2x3 


7x3 — 6x? —2x — 28 
+7x3 F 14x? 


8x? — 2x — 28 

+8x? F 16x 

14x —28 
+14 + 28 


x 


L.C.M = 47x +8x414 


If product of two polynomials is x* + 5x? — 6x? — 2x — 28 
and their H.C.F is x — 2. Find their L.C.M. 
Solution: 
Let Product of two polynomials = A x B 
Then A xX B = xt +5x° — 6x? — 2x — 28 
H.C.F =x-2 
L.C.M =? 
As we have: 

AXxB 

H.C.F 
Put the values 


L.C.M = 


xt +5x° — 6x2 — 2x — 28 


L.C.M = 
x—-2 


H.C.F and L.C.M of two polynomials are x + 5 
and 2x? + 11x? + 2x — 15 respectively. Find 
the polynomials of degree 2. 
Solution: 
H.C.F =x+5 
L.C.M = 2x3 + 11x? + 2x —15 
First polynomial = A =? 
Second polynomial = B =? 
As H.C.F =x+5 
then it is also the factor of L.C.M 
Now 
2x7 +x —3 
x45 | 2x3 +11x? +2x+ 15 
+2x3 410x2 


x?4+2x—-15 
tx? 45x 
—3x-15 
+3x 415 
x 

L.C.M = 2x3 + 11x? + 2x —15 
L.C.M = (x +5)(2x? +x -—3) 
L.C.M = (x + 5)(2x? + 3x — 2x — 3) 
L.C.M = (x + 5)[x(2x + 3) — 1(2x + 3)] 
L.C.M = (x + 5)(2x + 3)(« — 1) 
As x +5 is common factor.So 
A= (x +5)(2x + 3) 
A= 2x? + 3x4 10x+15 
A= 2x7 +13x+15 
And 
B=(x+5)@-1) 
B=x?=—1x4+5x=5 
B=x*+4x—-—5 
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Ex # 6.1 Ex # 6.2 
Q8: | If product of two polynomials is Algebraic fractions 
160 | x* + 6x? — 3x? — 56x — 48 and their L.C.M is An algebraic fraction is the quotient of two 
x3 + 2x? — 11x — 12. Find their H.C.F. algebraic expressions. 
Solution: Example: 
Let Product of two polynomials = A x B x-y 
Then A x B = x* + 6x? — 3x* — 56x — 48 y2 — 4x2 
L.C.M =x? + 2x* —11x —12 Example # 12 
H.C.F =? ——, * y x-y 
As we have: Simplify ——_ + —_— 
AXB 3x+2y 3x+2y 
L.C.M = H.C.F Solution: 
H.C.F = is a —— 
L.C.M 3x+2y 3x+2y 
Put the values x+y+x-y 
es Se ~ 3x + 2y 
x3 + 2x2 —11x -—12 x+x+y-y 
Now by Simple Division = ~ 3x+2y 
x+4 
x3 + 2x2 —11x—12 | x*+ 6x3 — 3x2 -— 56x —48 __ 2x 
tx* + 2x3 F 11x? F 12x 3x + 2y 
4x3+ 8x? — 44x — 48 
+ 4x3+ 8x? $ 44x F 48 Example # 13 
2 2 
4 Simplify atin om 
SoH|CR =x 44 1 we DU ££ 
Q9: | Wagar wishes to distribute 128 bananas and also sen: 
160 | 176 apples equally among certain number of x Yu xa? — 2y* 
children. Find the highest number of children who xty Px 
can get the fruit in this way. x-y xeVy? 
Solution: “x+y (xt+y)(x-y) 
Bananas = 128 (x _ y)(x oe y) = (x? _ 2y7) 
Apples = 176 a xt yx-y 
Highest number of children = ? ; é 
Now = (ay) — xt + 2y" 
2 | 128 2 | 176 (x + y)(« — y) 
“5 | ea 2 | 88 re ey a ey 
2 | 32 2 [44 ty) 
2/16 ear x? =e Dy? ey? = Day 
2/8 11 {11 7 (x+y) —y) 
sj 1 3y* — 2xy 
Daag 
1 : - 


128=2x2x2x2x2x2x2 
176=2x2x2x2x11 
H.C.F =2xX2xX2x2 

= 16 

So highest number of children = 16 
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Ex # 6.2 
Example # 14 
eta xyty? xt+xyt+y? 1 
Simplify iy ere oe yx 
Solution: 
x*—xyty? x*+xy+y" i) 
4 ay ay 
x? -—xy + y? x2 t+ xy + y? 1 


~ @+y@—xyty) &-y)G?txyty) &+VE-Y) 
1 1 1 


= f+ —_— -— 
xty x-y (xt+y)(«-y) 
_1@-y)+1@+y)-1 
(x +y)(x—-y) 
te ytaryat 
(x +y)(x-y) 
xt+x-yty-1 
a x2 — y2 
2x-1 
~ x2 —y2 


Example # 15 

Simplif s 4 : 
mPa Yy—y-2 y2+5y-14 y?+8y4+7 

Solution: 


y 1 2 


y2—-y—-2 y2+5y—-14 y2+8y+7 

_ y il Ds 
y*-2y+y-2 y*-2y+7y—-14 y*+1y+7y+7 
y 1 2 


YO-DHIG-D) yO ALTE ROM F PtP 
y 
~0-D)Ot+D O-DO+*D OFDOt+D 
Or Dales) 20-2) 
Y-20+D)0+7) 
_y +iy=ly-1—2y +4 
~ (y- 2) + DO +7) 
_y + by-2y-1+4 
~~ (v¥-2)0 + DY +7) 
7 y*+4y4+3 
~~ -2)04+ DY +7) 
y*+1ly+3y+3 
~ (y¥-2)0 + DY +7) 
_ VG 4+D+3041) 
Y-2)0+1) +7) 
_ Oth +3) 
Y-2y+tDO+7) 
_ y+3 
~— (y-2)0 +7) 


Example # 16 
eae xt+4. x29 
se FY 3 x*—-x-2 


Solution: 

x+4 x2 -—9 

x-3 x*-x-2 
x+4 x? — 3? 

= xX —_—_— 
x-3 x*-2x+1x-2 
x+4 (x + 3)(x — 3) 


x-3 x(x-—2)+1(-2) 
x+4 (x+3)(x-3) 

~~ x—3° (x—2)(x +1) 
x+4 (x + 3) 

~T *G@—- Det) 
(x + 4)(« + 3) 


~ (x — 2)(x +1) 
Example # 17 
es x2 —2x 2x2 — 3x-9 
PY 2x2 45x43 x29 
Solution: 
x? — 2x yebk = 3x29 
2x2+5x+3 x2-—9 
2) x(x — 2) 2x2 + 3x —6x —9 
2x2 +2x+4+3x4+3 i = 
_ x(x — 2) x(2x + 3) — 3(2x + 3) 
Bex + 1) HBO gy, (x +3) — 3) 
f o-D (Ac + DE& — 3) 
~~ (e +1)(2x +3) 7 (« $3)(x-3) 
_*@-2) 1 
~ (x +1) (x + 3) 

x(x — 2) 


(x+1)(«+4+3) 


x 
y3 x-y y? 
Solution 
aa aa y \ x?t+xyty?’ 
ay y? 
x3 y3 y y? 


y3 x-y x2+xy+y? 
_@-@ txyty) -_ y-y 

yyy x-y x?+xy+y? 
=1 
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Ex # 6.2 Ex # 6.2 
Q1: Simplify: _*=y x* —2y? 
(ee id x+y (x+y)@-y) 
+ + 
a ene _ &-y)@—y) - &? - 2y) 
Solution: eS 
= 2y (x+y)(@—-y) 
ey xy Ct 2 et ee? 
_x+2y (x +y)(x-y) 
x+y _ x? +y? — 2xy—x? + 2y? 
(x+y)@—y) 
(ii) EY. 292 poeta a9 
3x+2y 3x+2y oe a Ad 
Solution: (xt+y@-y) 
x+y x-y _ By? = any 
Ser Ay, Shar Zy ~ x2 — y? 
_x+tytx-y 
3x + 2y (v) x eae x bd 
ae eZ 24° -+3xy-+y* y*=4x* 2x4 + xy =9" 
Boles Solution: 
DEG 
= x x—-y y 
3x +2 jf eee eee 
if > 20+ 3x94 y" aA eee 
yy ee = Ee as 2 i - 2 © 
wad 2c @E& 2x2 + 2xy+ 1xy+y? —4x2+y? 2x24 2xy-—1xy—y? 
Solution: Zs x ae “ae y 
3 2 y ax(xt+y)ty@t+y) —(4x2-y?)  2x(x+y)-yx+y) 
y-2 yt2 y?—-% ~ ‘d wNe. y 
_3 2 | (xty)@xt+y) (x)*—y? (e+ y)2x—y) 
y-2 yt2 ye =(2)? _ x f my " y 
3 2 y (xty)(2x+y) (Qxty)(2x-y) @ty)(2x-y) 


_ 3 +2)-20-2)-y 


y=2 y+? (+2) —2) 


_ x(2x-—y) + (x-y)aty)+y2x+y) 
7 (x + y)(2x + y)(2x — y) 
2 ae ey aay ey 
(x +y)(2x + y)(2x- y) 
2 er aay ayy ey 
° Ob p(x)? =y") 
3x? + xy 
~ @ Fy) (4x? = y?) 


(y + 2)(y - 2) 
sre 2ytt—y 
(vy + 2)—y - 2) 

_ 3y—2y-yt6+4 
G+2Z)Q@=2) 

_ 3y—3y + 10 

 -y2 — (2)? 

. 10 

= 

Qe 

ss x+y x*-y? 

Solution: 

x-y x*-2y? 


(vi) a ie a 6ax 
- 3x-y 3x+y 9x?-y? 
Solution: 

a ‘ a 6ax 
3x-y 3x+y 9x*-y? 
_ a if a 6ax 
 3x-y 3xt+y (3x)?-y? 


gpl 


x # 6. 
a a 6ax 


“Seay 3e4y Gxt NCx-y) 
_ a(3x + y) + a(3x — y) — 6ax 

7 (x4 y9)Gx=y) 

_ 3ax + ay + 3ax — ay — 6ax 
Ge + Gx = 9) 

_ 3ax + 3ax — 6ax + ay — ay 


ho 
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Gx +y)Gx = y) 

_ 6ax — 6ax 
~ (3x + y)3x-y) 
_ 0 
~ Gxt y)Gx-y) 
=0 

oe y 2xy  Axty 
(vit) x—-y x+y x+y? xt+ yl 
Solution: 

“a EF 2xy 4x?y 


———_—_— + —— 
i ff. ff i # &€ «a 
J > aCe er 4x3y 


5 a a? deol 2xy Ax3y 
(em y)@ty) x? Fy? ety 
witty =7 2xy Ax3y 
~ x2 — y? x24+y2 x44 y4 


2xy 2xy Ax3y 
xe—y2 xr+y2 xt 4y4 


_ 2xy(x? + y7) + 2xyG?—y?) 4x3y 
aa ae ay) x4 + y4 
_aetyeixy” Pee y = 2ay* . Any 

7 Ca ileal © ae ey" 
_ 2x3y + 2x3y + 2xy?-2xy? 4x3y 


Sa as x4 + y4 
_ 4x3y Ax3y 
xt—yt x44 y4 
_ dxf y(x* + y*) + 4x3 y(x* — y*) 
(x4 — y*) (x4 + y*) 


GS Gay) Aiea ates Arata 


Ex # 6.2 
_ 4x7y + 4x3 y? + 4x7y — 4x3 y® 
(i)? = (4)? 
_ 4x7y + 4x7y + AxPy® — 4x3 y% 
x8 — 8 


8x7y 


a ye 


1 1 


od 
a2+7a+10 a*+10a+16 
Solution: 

1 1 


@+7a+10' a?+10a+16 
1 1 
“Poet SEO a2 vad bale 
1 1 
a(a+2)+5(a+2) a(a+2)+8(a+2) 
1 1 
NG: +5) (a+2)(a+8) 
1(a +8) +1(a+5) 
~ (a+2)(a+5)(a +8) 
a+8+a+5 
~ (a+2)(a + 5)(a $8) 
ata+8+5 
~ (at+2)(at+5)(at+ 8) 
2a+13 
~ (a+ 2)(a+5)(a +8) 


(viii) 


; 1 1 2a 4a3 
Goh ath 2tr ea ot 
Solution: 
1 1 2a 4a 
a—b atb a+b? atthe 
1(a+b)+1(a—b) 2a 4a? 
=" —(Gq=b\aeb) alebe atant 
atbt+a-—b 2a 4a3 
= (@=baeb) at+pt | cian 
atat+b—b 2a 4a3 
~ gab? tab? ate bt 
2a 2a 4a3 
= glans” ae ie alae 
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Ex # 6.2 Ex # 6.2 
_ 2a(a? + b?) + 2a(a* — b?) A 4a? Q2: Simplify 
= (a2 — b2)(a2 + b2) a* + b* @ x2 —25 
2a? + 2ab? + 2a? — 2ab? 4a? 57x 
| Solution: 
(a7)? = (be) a* + b* x? — 25 
_ ear 2a aah = Zab? ‘ 4a? 5-x 
= at — b4 at + p4 x? — (5)? 
_ 403 ' 4a? ~ Sees 
~ at — bt at + bt (x + 5)(x — 5) 
_ 4a3(a* + b*) + 4a3(a* — b*) ~  =(x—5) 
7 (a* — b*)(a* + b*) = —(x+5) 
_ 4a’ + 4a*b* + 4a’ — 4a*b* x2 4 5x44 2y2 
(a*)? — (b4)2 (Wi) Bs “32 43x42 
4a’ + 4a’ + 4a3b* — 4a3b* Solution: 
= ———_ aC xe+Sx+4 0 2y? 
_ 8a? 4y3 x?2+3x+2 
ape Lxitax+ixt4 2y.y 
= 4y.y.y x24+2x+1x+2 
«) a ee _xQe+ 4) +1044) 1 
8 ff aS & ey" ~ 2y x(x + 2) + 1(« + 2) 
Solution: 
x?—xy+y? x*+xy+y" 1 = + Ge Naw i 
x3 + y3 x3 — y3 ~ ag — y2 2y (e-2) CE + 1) 
_ x? —xy + y? x? +xy t+ y? 1 _*e 4, 7 
G+ y)G2=xy Fy) & YG t2y +2) @FY)E-y) ZR te 
1 1 1 x+4 
= + — - ——____—__—_ —— 
xty x-y (xt+y)x-y) 2y(x + 2) 
jA@=yr1Gty)=1 (ti) x?-5x+4 x3-4x7+x-4 
7 (x + y)(«— y) 1) 33 —3x—-4— 2x-1 
Solution: 
de Sal A x?—-5x+4 x3 —-4x?4+x-4 
Cre y) x2 —3x—4- = 
cides Ge ei _xia5xt4 2x -1 
ae x2 -3x-4 0 x8 — 4x2 4+x-4 
an’ x2 — 4x —1x +4 2x-1 
x2 —y2 - 


= — >{X 
x*-4x+1x-4 x3-—4x24+x-4 


x(x —4) -—1(* -4) 2x —1 
~ x(x—4) +1@—4) x2(x-4) 41-4) 
(x — 4)(« — 1) 2x-1 
~@-DetD &-D24FD 


Ex # 6.2 
ae 1) 2x-1 
~ (x +1) + 1) * (x — 4)(x2 + 1) 
(x — 1)(2x — 1) 


~ (+ Dx-Da24+D 
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_. a(at+b) a*+ab+b? 
(iv) taps alu pe 


Solution: 


a(a +b) a’ +ab +b? 
= 53 aoa ee 


a(a +b) a* +ab+ b? 
~ (a—by@?+ab+b% a? +b? 
a(a +b) 1 
> (a=py a2 + b2 
a(a+b) 


~ (a—b)(a2 + b2) 


ay 
4° x+2 


7 
W = 


Solution: 


7 x+2 


7 1 


Ex # 6.2 
(a — b)(a? + ab + b?) a? + b? 
~ (a2 + b*)(a + b)(a—b) a2 +ab+b? 
1 1 
~ (a+b) 1 
1 
~ (a+b) 
2x x? —2x 

(it) 37-42 x —6xt8 
aie 

a... Hee 


3x—12 ° x2—6x+8 

2x x? —6x+8 
~3x—12” x2 —2x 

2x x? —2x—4x4+8 
“B0sa) — #Or 2) 

2x x(x —2)-—4(x - 2) 
ae 4) x(x — 2) 

2x (x — 2)(%— 4) 
D3r=a) °° x@Ee2) 


a—b? a®+ab+b? 
at—b*  at+b? 
Solution: 
ae —b? a*+ab+b? 
Go” eae 
a? — b? a? + b? 
Ge ay) ean 
_ (a—b)(a* + ab + b*) a? + b? 


~ (a2 + b2)(a? — b2) . a? + ab +b? 


_2 1 
~a 
42 
13 
(iti) a* — 8a 2a-—1 a*—2a 
ee eee 
vit) Fatt 5a—-3 aet+2a+4 at3 
Solution: 
a*—8a 2a-—1 a? —2a 
ee ee 
2a7+5a—3 a*+2a+4 a+3 
a*—8a 2a-—1 a+3 
=— XX [=X 
2a7+5a-—3 a*+2a+4 a’*-2a 
a(a? — 8) 2a-1 a+3 
= — XK OK 
2a*+6a—1a-—3 a?+2a+4 a(a-—2) 
a(a? — 23) 2a-1 a+3 
=S- - XX XK 
2a(a+3)—1(a+3) a*+2a+4 a(a-2) 
_ a(a—2)(a? + 2a +4) 2a-—1 a+3 


=-_OOOOOOOO KK 
(a + 3)(2a — 1) a?7+2a+4 a(a-2) 
= 
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Ex # 6.2 

9 — x? = 2x? — 3x 
- x*+6x3 x24+7x+6 
Solution: 
=> x = 2y* 3K 
x*+6x3 x24+7x+6 

—x74+9 x*+7x+6 
~ x44 6x3 x3 — 2x2 — 3x 
—(x?-9) x74+1x+6x+6 
~ x3(x 46) x(x? — 2x — 3) 
—(x?-— 37) x(x+1)+6(x +1) 
~ x3 (x + 6) x(x? — 3x + 1x — 3) 
—(x + 3)(x -— 3) (x + 1)(x + 6) 
~ 846) xix —3) F10@—3)] 
—(x + 3)(x — 3) (x +1)(« + 6) 
~— ¥84+6) xl@—3)@+DI 
-—(x+3) 1 
~ sy 
_ — Gas} 

x4 

ax +ab+cx + be x* —2ax+a? 
XC) 


x ———— 
a2 — x2 x2+(b+a)x+ab 


Solution: 


x? —2ax+.a? 


ax t+ab+cx+bc 
—. qe —_Kewrm — 
x*+(b+a)x+ab 


a2 — x2 


ax t+ab+cx+ be x? — 2ax + a? 


~ yt aq? ~x2 4 bx tax +ab 
_a(x+b)+c(x +b) (x —a)? 
~ =(x°— a7) x(x +b) + a(x +b) 
(x+b)(a+c) (x-a)(x-a) 
~ @+aae—-a @+Ha+a 
(a+c) re (x —a) 
(x+a) (x+a) 
(a+c)(x—-a) 
tale 


= 


x # 6. 


oe) 


Square root 
Square root of a number is a number that can be multiplied by 
itself to produce the original 
Square root of an algebraic expression can be found out by the 
following two methods. 

(i) Factorization Method 

(ii) Division Method 
Square root by Factorization 
In this method make the expression a perfect square then finds 
square root. 


Example # 20 


1 
Find the square root of x* + ax + ra 
by factorization 
Solution: 


1 
2 2 
x*+ax+-a 
4 


x? + ax +74? = (x)* + 2(x) (52) + ($a) 
2 


24 th ( +50) 
x —~AA-NX +a 
ax - y) 


Now take square root on B.S 


eax ttat= |fx+2a) 
x ax rigs = x = 
oa ie & +( 4: ) 
x ax eo x -—a 
4 = 2 


Example # 21 
. ve 1 
Find the square root of x“ + a 10 (x + =) +27 


2 


ae 
+ 
re 
| 
ra 
o 


x+ 


Solution: 
1 
x ——. 
1 1 
<7 10(x+=) +27 = +5-10(x+ =) +25 +2 
1 1 1 
< Pecos 245 4+2-10(x+ =) +25 
1 i\F 1 5 
+a- ee (x+=) -2(x+-)@+) 
x x x 
or 
x 


1 
+27 = (x+=-5) 
x 
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Ex # 6.3 
Taking square root on B.S 


1 1 
x? +5-10(x+=)+27= 
x x 


1 1 1 
x? +5-10(x+=)+27=4(x+=-5) 
x x x 


Square root by Division 
BP 
iad U=~2/7 Descending f Expression 
U-QuotientsiDivisor4 E/Square root ’expression de 
Le 
Lexpressiond sip Multiply tus Quotient./Divisor 
bb bRemaindersy % Subtract 4" e 
Term 2s\+/DividezsifRemaindersic»/Ub3/Divisor 
ira SivtQuotientsiDivisoryéT 
Ac/Multiply#-E£ Divisoresz/QuotientyiJ 
< /Subtract 
UL SrAva 6 giale SST erme + 3£ Divisore 


Find the square root of 16x* — 24x? + 25x” =—12x+4 
Solution: 
Write the expression in descending order 
16x* — 24x? + 25x* —12x+4 
Take the square root of first element of expression. 
V16x* = 4x? 
Write 4x? in divisor and quotient 
4x? 
Ax? | 16x*—24x3 4+ 25x2-—12x+4 
Multiply the divisor and quotient and write it under first 
expression then subtract from given expression to get the 
remainder. 


4x? 
4x? 16x* — 24x23 + 25x? —12x+4 
+16x* 


—24x3 + 25x* —12x+4 
Now twice the divisor 


4x? 
4x? 16x* — 24x3 + 25x? —12x+4 
+16x4 
8x? —24x3 + 25x? —12x+4 


Divide the 2™ expression by this divisor then write 
that term in quotient and with this divisor. 


—24x3 
ez = 3% 
4x? — 3x 
4x? 16x* — 24x? + 25x? —-12x+4 
+16x4 
8x? — 3x —24x3 + 25x* —12x+4 


Multiply this quotient with entire divisor 
—3x(8x? — 3x) = —24x3 + 9x? 


Write —24x3 + 9x? under given expression then subtract it. 


Ax? — 3x 
4x? 16x* — 24x? + 25x? -12x+4 
+16x* 
8x? — 3x —24x3 + 25x* —12x+4 
#24x3 + 9x? 
16x* —12x+4 
Now twice the 2" term of the divisor 
4x? — 3x 
4x? 16x* — 24x? + 25x? -12x+4 
+16x* 
8x? — 3x —24x3 + 25x? —12x+4 
F24x3 + 9x? 
8x? — 6x 16x* —12x+4 


Repeat the above procedure. 
Divide 16x? by divisor 8x? then write that term in 
quotient and with this divisor. 


16x? 
eat = 
4x? —3x+2 
4x? 16x* — 24x? + 25x? -12x+4 
+16x* 
8x? — 3x —24x3 + 25x* —12x+4 
24x? + 9x? 
8x? — 6x +2 16x? —12x+4 


Multiply this quotient with entire divisor 
2(8x* — 6x + 2) = 16x? —12x+4 
Write 16x? — 12x + 4 under given expression then subtract it. 
4x? —3x+2 
16x* — 24x? + 25x? -12x+4 
+16x* 
—24x3 + 25x* —12x+4 
¥24x3 + 9x? 
16x? —12x+4 
+16x? #12x+4 
0 


4x? 


8x2 — 3x 


8x? — 6x +2 
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Ex # 6.3 


Example # 22 
Find the square root of 16x* — 24x? + 25x* —12x+4 


Solution: 


Now 
4x* — 3x4+2 
Ax? 16x* — 24x? + 25x? —12x+4 
+16x* 
8x? — 3x —24x3 + 25x? —12x+4 
24x3 + 9x? 
8x? —6x +2 16x? —12x+4 
+16x? +12x+4 
0 
So 


V 16x — 24x3 + 25x2 —12x +4 = +(4x* — 3x4 2) 


Example # 20 


Find the square root of a + 4x2 + BE + i — 2x3 — lati 
q 4 ar: 3 
Solution: 
| Lr Fe ue: 4ax 
4 3 9 3 


The descending order of the expression are: 


2 ax? = 4Aaxe at 


cae ea rk eh 
4 3 3 9 
Now 
x? L A 
i: 
a a 5 > , ax 4ax a? 
a — 0 £45? $e 
4 3 3 9 
x4 
+— 
~ 4 
x? —2x oad 4 4x2 4 fax a’ 
ai er ee a 
F2x3 + 4x? 
ae er ae ax? 4ax a? 
3 3 3° 9 
att, 4ax @ 
a ee Maa 
0 
So 


Ex # 6.3 


Example # 24 
What should be added to 


What should be subtracted from 
For what value of x 
The expression 9x* — 12x? + 10x” — 3x-—3 
to make the perfect square 
Solution: 
9x* —12x3 + 10x? — 3x -3 
3x2 -2x4+1 

aa 9x* —12x3 + 10x? — 3x -3 

+9x* 
—12x3 + 10x? —3x-3 
pi 2e? 4 Ax 
6x? — 3x —3 
+6x* F4x41 
x—4 

As for perfect square, Remainder = 0 
—x + 4 should be Added to 9x* — 12x? + 10x? — 3x -3 
will become perfect square. 
—x+4+(x-4) =-x+44+x-4 
—x+4+(x-—4)=0 
x — 4 should be Subtracted to 9x* — 12x? + 10x? — 3x —3 
will become perfect square. 
x-4-(x-4)=x-4-x+4 
x-4-(x-4)=0 


6x2 — 2x 


6x2 —4x+1 


Forx 
x-4=0 
x=4 
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Exercise# 6.3 


Page # 169 
Q1: Find the square root by factorization method. 
(i) x7+4x+4 
Solution: 
x? +4x+4 
x? +4x+4= x7 + 2(x)(2) + 2? 
x? +4x+4= (x42)? 
Taking Square on B.S 


Vx27+4x+4=+4+ (x +2)? 
V¥x2+4x+4=4+(x + 2) 


Taking Square on B.S 


2 


1 1 1 
x? +5-8(x+=)+18=4 (x-=+4) 
x % % 


1 1 1 
x?+5-8(x+=)+18=4(x-=+4) 
x x x 


(ii) (x -—y)? + 6(x-y)+9 

Solution: 

(x — y)* +6(x-y) +9 

(x —y)? + 6(x —y) +9 = (@— y)* + 2(x — y)(3) + 3? 
(x-—y)*+6(x-y)+9=(x-y+3)? 

Taking Square on B.S 


V (x By)? + Of Seemed lenin 
“cl «« 6 t= Bs 


(iii) x*y* — 8xy + 16 

Solution: 

x*y? — 8xy + 16 

x?y* — Bxy + 16 = (xy)? + 2(xy)(4) +47 
x?y? — 8xy + 16 = (xy + 4)? 

Taking Square on B.S 

Vx?y2 — Bxy + 16 = + (xy + 4)? 

J x2y? — Bxy+16=+(xy + 4) 


1 1 
F 2 
(iv) x 5 x 


Solution: 


(v) (x +1)%4+2)(x+3)41 
Solution: 

x(x +1)(« + 2)(x+3)4+1 
Rearranging accordinglyO +3 =1+2 
=x(x+3)(x+1)4%4+2)4+1 

= (x? 4+ 3x)(x7 + 2x+1x+2)4+1 
= (x* + 3x)(x?2+3x+2)+1 

Let x? +3x =y 

Sylar + T 

= (vy)? +20) + (1)? 

a0 AU, 

But y = x7 + 3x 

= (x? +3x+1)? 

Now 

x(x +1)(x + 2)(x +3) 4+1= (x7 4+ 3x41)? 
Taking Square on B.S 


Vx(x + 1)(x + 2)(x +3) 41 = 4/ (x? + 3x +1)? 
Vx(x+1)(x + 2)(x+3)4+1= +(x? +3x 41) 
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Ex # 6.3 Ex # 6.3 
1)? 1, 9 a a 
(vi) (x +=) -5(x-=)+2 = (x +5) — 4x 5278412 
Solution ie 1 
= (x7 +5) = 4(x?+ :) 8+12 
xy 4 = (x7 +5) -4(x2+5) +4 
1 x? x? 
=x*+—54+2-5(x--)+-— 
2 ¥ 12 
= 2+—) -2(x2 +5 ) (2) + (4)? 
Subtract and Add 2 (x a ‘ ae) 
1 1, 9 a: aes 
=x? +5-24+242-5(x-=) 42 = (x +5-2) 
ee x) 4 x 
1\2 1, 9 Now 
= (x-=) +4-5(x-=) +2 
x} 4 2 1\2 2 
ix? (x? +5) -4(x+=) +12=(x7+5-2) 
= (x-=) -5(x-=)+i44 
x 4 Taking square root on B.S 
i 1, 9+16 
“(0-3) -3(-3) Fafa) iy 
s e . (x? +=) -4(x+=) +12=4 (x2+5-2) 
1)? 1, 25 ad a 
-(-3) 56-99 
x x 4 a2 rz 
1\2 s/s 2 (x? + :) - 4(x +=) +12=4(x745-2) 
(3) 26-988 
(x | *~ x) \2) 7" \2 
1 5\2 . 4x® —12x3y3 + 9y® 
= (x-=-3) (vili) Qa y 24x? pee 
x 2 Ox* + 24x“y* + 16y 
Nowy. Solution: 
4x®© — 12x3y3 + 9y® 
1" 1, 9 1. .5y? ey acy ee ee ae ee 
(x +=) ~5(x-=)+2=(x-=-3) 9x4 + 24x2y? + 16y6 
x x 4 x 2 eer = 2 ae ay) Gy 
Taking square root on B.S ~ (3x2)? + 2(3x2)(4y2) + (4y2)2 
: 5 Gx? — By’)? 
ee ea ee a 
x x x ces) 
i? 1, 9 15 meee 
(x +=) -5(x-=)+7=4(x-=-3) Now 
x x) 4 x 2 
an = Aaxty Poy? (2 ay 
ii Pe 17 F ri oer 9x4 + 24x2y2 4+ 16y \3x2 + 4y2 
ow) (x z) 7 (x Z) Taking square root on B.S 
Solution: ; 
ae me 4x® — 12x3y3 + 9y® ae 2x3 — 3y3 
(x? +=) -4(x+=) +12 9x4 + 24x2y2 + 16y& ~~ J \ 3x2 + 4y? 


4 


1 1 3 3 
= (x7 +5) -4(x? +542) 412 4x© — 12x3y3 + 9y6 2x’ —3y 
“ x Ox + 24x2y2 + 16y® —\3x2 + 4y2 
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Ex # 6.3 
Q2: Find the square root of the following by Division 


method. 
(i) 4x4 — 4x3 + 13x? —6x4+9 


Solution: 
4x* — 4x3 + 13x? —6x4+9 
2x2 —x+3 
2x" 4x* — 4x3 + 13x2 —6x+9 
+4x4 
4x? —x —4x3 + 13x? —6x+9 
F4x3 + x? 
4x* —2x+3 12x? — 6x +9 
+12x? 6x+9 
0 
So 


4x4 — 4x3 + 13x? — 6x+9 = +(2x* —x +3) 


Ex # 6.3 
x-l1+y 
x x? —2x+1+2xy-2y+y? 
ae 
2x-1 —2x+1+2xy-2y+y? 
+2x4+1 
2x-2+y 2xy —2y + y? 
+2xy ¥ 2y ty? 
0 


So 


jx? —2x+1+ 2xy—2yt+y? =4+(e-1+y) 


31 
(ii) x* + x3 — 7 a —4x+16 
Solution: 


31 
x" +x* — 7 x" —4x + 16 


x 
24+-——4 
a 3 
2 31 
e x* + x°— —x* —4x + 16 
+x4 
x 31 
2x? += a x Axe lo 
9 x ia x 
2 
x 
+x? +— 
TX 44 
2x7 +x—-4 —8x? — 4x +16 
F8x? F 4x +16 
0 


So 


31 x 
4. 3 2. a = 2 a 
i ce 4x+16=4(x? +5 4) 


(iii) x? —2x+1+2xy-2y+y? 
Solution: 
x? —2x+1+2xy-2y+y? 


(iv) ( 24) ~42(2- 5) 436 


Solution: 


= 2)2 1 : 2 1 2 12 
= (a) +(s) — 2(x?) (S) - 12x + oz + 36 
A Pam 
= xto— — 2 — 1202 4036 
x x 


Arrange it in ascending order 


12 #1 
=x*—12x? -24+ 36+ 5+5 
x x 
12g—_1 
= x* —fRx? + 347 2 
x x. 
1 
2 
x =o 
2 i a | 
= x* — 12x27 +344 545 
x x 
+x* 
2_ 12 #1 
Ea re -12x7 +344 5+5 
x x 
¥12x? + 36 
: m4 
2x? -12-— atta 
= 12 #1 
Oe a A 
0 
So 
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Ex # 6.3 


Q3 (i): For what value of k the expression 


128 k 


4x* + 32x7+964+— +4 
x x 


will become perfect square. 


Solution: 


Ex # 6.3 
x —2 should be Added to 4x* — 12x? + 17x? — 13x +6 
will become perfect square. 
—x+24+(*-2)=-x+2+x-2 
—x+2+4+(x-2)=0 
—x +2 should be Subtracted to 4x* — 12x3 + 17x? — 13x +6 
will become perfect square. 
R42 =(=0t2) == 42402 
—Kb2—(<4+2)=0 
For x 
—-x+2=0 
—-x=-2 


x=2 


128 k 
4x* + 32x? +964+—-+5 
% ba 
8 
2x2 ae Be 
% 
2 128 k 
_ 4x* + 32x? +964+— +5 
x x 
+4x4 
2 128 k 
ee 32x? +96 +—— +— 
x a 
+32x? + 64 
4 8 128 k 
4x LG 32+ 2  —- 
x x x 
128 64 
k 64 
ue 
As for perfect square, Remainder = 0 
k 64 
xt gt 
k — 64 
xt 
k-—64=0xx* 
k-—64=0 
k = 64 
Q3 (ii): 


(i) What should be added to 
(ii) What should be subtracted to 
(iii) For what value of x the expression 
4x* — 12x3 + 17x? — 13x +6 so that it 
becomes perfect square 


Solution: 


Ax* — 12x? +17x? —13x+6 


2x? 


4x? — 3x 


4x2 —6x+2 


2x2 —3x+2 


Ax* — 12x? + 17x? —13x+6 
+4x4 


—12x? + 17x? —13x+6 
F12x3 + 9x? 


8x? —13x4+6 
+8x?2 F12x+4 


—-x+2 


As for perfect square, Remainder = 0 


Q4: What should be subtracted and added to the 
expression x* — 4x3 + 10x + 7 so that the expression 
is made perfect square? 


Solution: 
x* —4x34+10x+7 
x? —2x-2 
x x* — 4x3 +10x+7 
a 
2x* —2x —4x34+10x+7 
F4x3 + 4x2 
2x* —4x—2 —4x24+10x+7 
4x7 + 8x + 4 
2x +3 


As for perfect square, Remainder = 0 

—2x — 3 should be Added to x* — 4x3 + 10x +7 
will become perfect square. 

—2x —3+ (2x+ 3) =2x+3-2x—-3 
—2x—3+(2x+3)=0 


2x +3 should be Subtracted to x* — 4x3 + 10x +7 
will become perfect square. 
2x+3-—(2x+3)=2x+3-2x-3 

2x +3-(2x+3)=0 


Ex # 6.3 
Q5 (i): Find the value of I and m for which 
expression will become perfect square 
x* 4+ 4x3 + 16x77 +1x+m 
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Solution: 
x* 44x34 16x27 +lx+m 
x? 4+ 2x+6 
x x* + 4x3 4+ 16x27 +1lx+m 
et 
2x? + 2x 4x3 + 16x? +lx+m 
+4x3 + 4x? 
2x7 +4x+6 12x*+lx+m 
+12x? + 24x + 36 
lx — 24x +m — 36 


As for perfect square, Remainder = 0 
Ix — 24x + m-—36=0 
(1 — 24)x + (m — 36) = 0 
This (l — 24)x + (m — 36) = 0 when 
(1 — 24)x + (m — 36) = 0x + 0 
By compare the co-efficient of x and constant 
1—-24=0 

l= 24 
And m — 36 = 0 

m = 36 
Hence 

l= 24 andm= 36 


Q5 (ii): Find the value of I and m for which expression 


will become perfect square 
49x* — 70x? + 109x2 +Ilx—m 


Solution: 
49x* — 70x3 + 109x? +1x—m 
7x* —5x+6 
Te 49x* — 70x? + 109x727 +1lx-—m 
+49x4 
14x? — 5x —70x? + 109x? +1lx—m 
70x? + 25x? 
14x? — 10x +6 84x72 +lx-—m 
+84x? + 60x + 36 
lx + 60x —m — 36 


As for perfect square, Remainder = 0 
Ix + 60x -m—36=0 


Ex # 6.3 
(1 + 60)x + (-m — 36) = 0 
This (1 + 60)x + (—m — 36) = 0 when 
(1 + 60)x + (-m — 36) = 0x +0 
By compare the co-efficient of x and constant 


1+60=0 
l= —60 
And —m — 36 =0 
—m = 36 
m = —36 
Hence 
l= —60 andm = —36 
Review Exercise # 6 
Page #171 
Q2: Simplify the following. 
. 5 3 Ss 
(: 2st4. s?43542 + s2—-s—2 
Solution: 
5 3 Ss 
TT do A 3s + 2 ee So 
5 3 Ss 
nia” 5 LPs | 
5 3 Ss 
= 2(66+2)) s(+2)+ 1642) HS 2) FIG 2) 
5 3 Ss 


~242) (s+2G64+1) G-26+) 
_ 5s +1) —2)-3x 2-2) +s5x2(s +2) 
2(s + 2)(s + 1)(s — 2) 
_ BG" = 281s = 2) = 6 = 2) 256 FZ) 
2(s + 2)(s + 1)(s — 2) 
_ As? Salis = 2) — Gs Ie eas 
2(s + 2)(s + 1)(s — 2) 
5s*-—5s—10-—6s+12+4 2s? +4s 
OG +2)s+16-2) 
_ 5s? + 2s? —5s—6s+4s—10+12 
2(s + 2)(s +1)(s — 2) 
7s*-—11s+4s—2 
~ 2(s +2)(s + 1)(s— 2) 
7s? —7s—2 
~ 2(s + 2)(s + (s— 2) 
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Review Ex # 6 Review Ex # 6 
(ii). a fs. b - c _ (a — b)(a? + ab + b?) e a* + b? 
(c—a)(a—b) (a—b)(b-c) (b-c)(c-a) (a2 + b2)(a2 — b2) a2 +ab + b2 
Solution: (a — b)(a? + ab + b?) a2 4 he 
a ; b in c ~ (@2 +b%(at+ bya—b) © a2+ab+b2 

(c—a)(a—b) (a—b)(b-c) (b-c)(c-a) 2 of 

a(b—c)+ b(c—a)+c(a—b) a+b 1 
Cae 4 
_ ab—ac + be — ab +ac — be eB 


(@=b)(b—c)(e—2) 
_ ab —ab—ac +ac + be — be 
~ (a — b)(b —c)(c —a) 


0 

~ (a—b)(b—c)(c — a) 
=0 

_ x2 —4 2xy 
(iii): SS a 

xy x“ —4x+4 

Solution: 
x? —4 2xy 


xy?  x*-—4x4+4 


a 2xy 
~ xyy x2 — 2(x)(2) + 22 
_ (x + 2)(x — 2) 2xy 


xyy " (x + 2)2 
= (x + 2)(x — 2) 2xy 
xyy "(x + 2)(x + 2) 
2 (x — 2) 2 
y (x +2) 
2(x — 2) 
~ y(x + 2) 


Solution: 


ae—b* = a?+ab+b? 
a*—p* - a2 + b2 
a? —b? a? + b? 


= XK 
aap*” a +.ab+ b* 


Q3: 
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Review Ex # 6 


Find L.C.M of x3 — 6x? + 11x —6 and x? —4x+3 
x? — 6x2 +11x-—6 and x?-—4x+4+3 

Solution: 

Let A = x? — 6x2 +11x —6 

and B=x?—4x+3 


As we have: 
eee ; 
C.M =F equ (i) 


First we find H.C.F 


x3 —4x +3 | x3 —6x2+11x-6 | 1 
+x3 ¥+ 4x +3 


—3 | —6x2+15x-9 


H.C.F=x-1 
Now put the values in equ (i) 

(x? — 6x? + 11x — 6 )(x? — 4x + 3) 
L.C.M = 2? 

x-1 
Now by Simple Division 
x? —5x+6 
x—1 | x3—6x? 4+ 11x-6 


+x3 F x? 


—5x?2+11x-6 
¥5x? + 5x 


6x —6 
+6x + 6 


x 


So L.C.M = (x7 — 5x + 6)(x? — 4x + 3) 


2x? — 5x43 | x2 - 4x43 x+5 
x2 
2x3 — 8x +6 
+2x3 43x F5x? 
5x? -11x+6 
x2 
10x? —22x+12 
+10x? $25x+15 
3 3x —S 
x—-1 | 2x?=5x+3 | 2x-3 
+2x? + 2x 
—3x+3 
+3x+3 


x 


Review Ex # 6 
Q4: Find the square root of : 
(i): 4x2 -12x+9 
Solution: 
Ax? —12x+9 
Ax? — 12x +9 = (2x)? — 2(2x)(3) + (3)? 
4x* —12x +9 = (2x — 3)? 
Taking Square on B.S 


Vf 4x2 —12x4+9 = +,/ (2x — 3)? 
V 4x2 —12x+9 = +(2x — 3) 


Think 


x3 — 8 
Q5: Simplify ag 


Solution: 
a —_= fr s,s: 
x3 + z3 x4 + he + y* x2 piss BZ 


me; e&ywy” 2 


x(x+y)+z2z(x+y) 
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Review Ex # 6 
(ii): x4 + 4x3 + 6x7 + 4x41 
Solution: 
x4 + 4x3 4+ 6x2 +4x41 
x? +2x+1 
xe x4 + 4x3 4+ 6x2 +4x41 
+x* 
2x? + 2x 4x3 + 6x2 +4x4+1 
+4x3 + 4x? 
2x7 +4x+1 2x7 +4x+1 
+247 + Ax +1 
0 
So 
(cerceunreyres ie fern! 


x*+xytxztyz x+y3 
x 
VA x* + x2y2 + y* 


x2 — y2 


¢ ‘ey \Sae 


~ (x«tz)2-xz+22) "x44 y44x2y? (x + y)(x — y) 
Ot aay ty") (x+y) (ic? — x ested”) 
(x2 = xz + 22) (x?)2 + (y?2)? H2x2y2 = 2x2 y? x2 y? 1 


_G@txyty?) +e? xy y2) 


(x? —xz +27) (shy ary? 


_ GP txyty?) @ty@? —xy+y") 


(Paaet2) 497)? =)" 
_ Ge txy+y*) 


(x? — xz +27) 


_ 1 (x+y) 
~ G2 —xz +22) 1 
(x+y) 


(x — z)(x? +xz+ 27) 


(x + y)(x? — xy + y?) 
Ce aby Hayne ye = ay) 


Tehkals Reet 
Learn & Teach 


MATHEMATICS 


Class 9th (KPK) 


Chapter # 7 Linear Equations & 
Inequealites 


ROLL #: 


ADDRESS: 


f ) https://web.facebook.com/TehkalsDotCom/ 


https://tehkals.com/ 


Chapter #7 


Ex #7.1 


Linear equation 

An equation the highest degree or exponent of a 
variable is one is called linear equation. 

Linear equation in one variable 

A linear equation in which one variable is used is 
called linear equation in one variable. 

General form 


ax+b=0 
Example: 
2x+3=0 
5 
aa 


5x -15=2x+3 


Solution of Linear Equation 

To solve the linear equation, follow the following 
steps. 

First solve the brackets if any 

Now shift the constant term to other side of 
equation by adding or subtracting to B.S 
Transfer all terms containing variable on one 
side and simplify them if any. 

Divide or multiply both sides of the equation by 
the co — efficient of the variable. 

At last, sing numerical value is obtained. 


Verify by putting the value in original equation. 


-u/Solve / Brackets £¢ 
LS Subtract Add u/Shift 3 4—~+./constant term 4 

UX Shift 35> ¥Term Variable 
E Co - efficient £ Variable G 4U4.£ Equation 


u/Divide, Multiply. #- 
Example # 2 
Solve 2x +3 =1-(x-1) 
Solution: 


2x+3=1-6(x—-1)...... equ(i) 
2x+3=1-—-6x+6 
2x+3=-—-6x+1+6 


UNIT # 7 
LINEAR EQUATIONS AND INEQULITIES 


Ex #7.1 
2x+3=-6x+7 
Subtract 3 from B.S 
2x+3-3=-6x+7-3 
2x = —6x+4 
Add 6x on B.S 
2x + 6x = —6x + 6x +4 
8x =4 
Divide B.S by 8 
8x 4 


8 8 


a 
ie 


Verification 
1 
Putx = pin equ (i) 
WG) +3=4 6(5 1) 
2 7 2 


1-2 
14322-6(152) 


2 
4=1 (>) 
>] 2 
4=1-3(-1) 
4=1+4+3 
4=4 
1 

Thus Solution Set = ‘5 
Example #3 

x 1 
olve X+5 a x 
Solution: 


Age Ge Suse (i) 
xte-S=_et5x....equi 


Separate the variable and constant 


x 1 
a4 = Se == 5 


5 
Spee 7 ee 
ed ee 
5 Sty ee 
gt 3x—Sx=5 

x 1 

S20 So 


5 5 
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Ex #7.1 
x— 10x _ 14+ 25 
5 ..UCOCS 

—9x _ 26 

5. COS 
Multiply B.S by 5 
5 —9x P 26 

x—=5x— 

5 5 

—9x = 26 
Divide B.S by -9 
—9x _ 26 
=9 =9 

_ 26 
7 
Verification 


26 
Put x = ——in equ (i) 


9 5 5 9 
26 = 5, - 
Byes a (om 
26 261 T 130 

3 9° 5 ; ££) 
26 26 ag 
Be 4G re 
—390-— 26-225 §-650 
— 45... | 45 
—641 —641 
45. 45 

26 

Thus Solution Set = — =} 
Example # 4 


Age of mother is 13 time the age of her 
daughter. It will be only five times after four 
years. Find their present ages. 

Solution: 

Let the present age of daughter = x years 
So the present age of mother = 13x years 
After four years 

Age of daughter = (x + 4)years 

and age of mother = (13x + 4)years 
According to condition 

Age of mother = 5(Age of daughter) 
13x+4=5(*4+ 4) 

13x+4=5x +20 


Ex # 7.1 
Now shift the variable and constant 
13x —5x = 20-4 
8x = 16 
Divide B.S by 8 
8x 16 
8 8 
x=2 
Thus present age of daughter = x = 2years 
And present age of mother = 13 x 2 
= 26years 
Example # 5 
A number consist of two digits. The sum of 
digits is 8. If digits are interchanged, then new 
number becomes 36 less than the original 
numbers. Find the number. 
Solution: 
Let digit at ones/unit place = x 
And digit at tens place = y 
So the original number = 10Xy+1xx 
=10y+x 
If place of digits are interchanged 
New number =10Xx+1xy 
=10x+y 
According to given.conditions 
Sum of digits is 8 
So, 
x+y=8..... equ(i) 


New number = Original number — 36 
10x + y = 10y+x— 36 
10x —x = 10y- y-— 36 


9x = 9y — 36 
9x = 9(y — 4) 
Divide B.S by 9 
9x 9(y-A4) 
9° 9 


x=y-4..... equ(ii) 
Put x = y — 4in equ (i) 
y-4+y=8 

Add 4 on B.S 
y—-4+4+y=8+4 
yty=12 

2y = 12 


Q1: 


(i) 


(ii) 
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Ex #7.1 

Divide B.S by 2 

2y 12 

es 

y=6 

Put y = 6in equ (ii) 

x=6-4 

x=2 

As the Original number = 10y + x 
= 10(6) +2 
=60+2 
= 62 

Exercise # 7.1 
Page #177 


Find the solution sets of the following equations 
and verify the answer. 
5x+8=23 

Solution: 

5x +8 = 23...... equ(i) 
Subtract 8 from B.S 
5x+8-—8= 23-8 

pg —aalk 

Divide 5 on B.S 

5x 15 

5. 5 

x=3 

Verification 

Put x = 3 in equ (i) 

5(3) + 8 = 23 

15+8= 23 

23 = 23 

Thus Solution Set = { 3 } 


3 2_, 
a a 


Solution: 


15 
Multiply 15 on B.S 
oe ye ois 

x = 2. 

15 


9x — 10 = 30 


(iii) 


Ex #7.1 


Add 10 on B.S 

9x —10+10=30+10 
9x = 40 

Divide 9 on B.S 


Verification 


40 
Put x = >in equ (i) 


x 


N wl oa 
Iw 
N 


= 

40 
Thus Solution Set = i 
6x -—5=2x4+9 


Solution: 

6x —5 = 2x4+9..48. equ(i) 
Add 5 onB.S 
6x—-54+5=2x4+9+4+5 
6x = 2x +14 


Subtract 2x from B.S 

6x — 2x = 2x -—2x+14 
4x = 14 

Divide B.S by 4 

4x 14 


4 4 


9 
aa 


Verification 
7 
Put x = 3 in equ (i) 
6(5) 5=2(5)+9 
2 ie. 
3(7) -5 =7+9 


21-5=16 
16 = 16 


(iv) 


(v) 


Ex #7.1 


7 
Thus Solution Set = FA 


2 1 
x-1 x-2 
Solution: 

2 
em = ae ret equ(i) 


By Cross Multiplication 
2(x — 2) =1(x -1) 
2x-4=x-1 

Add 40nB.S 
2x-4+4=x-1+4 
2x =xt+3 

Subtract x from B.S 
2x—-x=x—-xt+3 


x=3 
Verification 
Put x = 3 in equ (i) 
2 7 1 

3-17 3-2 
, | 1 
2 
1= 
Solution Set = {3} 

1 2 
7x+13 9 
Solution 

i! 
7g 9" equ(i) 


By Cross Multiplication 
1x9 =2(7x +13) 
9 = 14x + 26 
Subtract 26 from B.S 
9— 26 = 14x — 26 
—17 = 14x 

Divide B.S by 14 


14 
Verification 


Chapter #7 


(vi) 


Ex # 7.1 
eae _-17 
utx = 14 in equ (i) 

1 2 
=17 9 
7(4z) +13 

1 2 
17 ~9 
ee 

i 2 
—17+26 9 

2 
1 2 
9° 9 
2 
1-222 
"2° 9 
i 2 2 
Xx-=- 

9 9 
2.2 
am 9 
Soluti set ={—"} 
olution set = 14 
10(x — 4) = 4(2x -1) +5 
Solution: 


10(x — 4) =4(2x-—1)4+5...... equ(i) 
10x —40 = 8x -—4+5 

10x — 40 = 8x +1 
10x-— 40 =8x+1 


Add 40 on B.S 
10x — 404+ 40 = 8x +1+40 
10x = 8x+41 


Subtract 8x from B.S 

10x — 8x = 8x —8x4+ 41 
2x = 41 

Divide B.S by 2 


Verification 


41 
Putx = > in equ (i) 


10 (5 4) =4(2x> 1) +5 
2 = 2 


41-8 
10( 5 )=4@1- +5 


*) = 4(40) +5 


= 
= 
nN 
Nn] 3 


Q2: 


Q3: 
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Ex #7.1 


5(33) = 160+5 
165 = 165 


4 
Solution Set = a 


Awais thought of a number, add 3 with it. Then 
he doubled the sum. He got 40. What was the 
original number? 
Solution: 
Let the number = x 
As the given condition is defined as 
Add 3 and double the sum got 40 
So, we get 
2(x + 3) = 40 
Divide B.S by 2 
2(x+3) 40 
2. e 
Map 3) = AY) 
Subtract 3 from B.S 
Gat Sai 3 
a ie 
Thus, the original number = 17 
The sum of two numbers is -4 and their 
difference is 6. What.are the numbers? 
Solution: 
Let the two numbers are x and y 
According to first condition 
The sum of two numbers is —4 
So, 
x+y=-4.... equ(i) 
According to second condition 
The difference of two numbers is 6 
So, 
x—-y=6...... equ(ii) 
Now add equ(i) and equ (ii) 
xty+x-y=-4+6 
x+tx+y-y=2 
2x =2 
Divide B.S by 2 
2x 2 


2 2 

x=1 

Put x = 1 in equ (i) 
1t+y=-—4 


Q4: 


Ex #7.1 
Subtract 1 from B.S 
1-1+y=-4-1 
y=-5 
Thus the two numbers are 1and —5 


The sum of three consecutive odd integers is 
81. Find the numbers. 
Solution: 
As the difference is 2 between two consecutive 
odd integers 
Let first odd integer = x 
Second odd integer =x +2 
And third odd integer =x + 4 
According to given condition 
The sum of three consecutive odd integers is 81 
So, 
x+x+2+x+4=81 
x+x+x+2+4=81 
3x+6=81 
Subtract 6 from B.S 
3x+6—6= 81-6 
3x =75 
Divide B.S by 3 
3x 75 
39 3 
x=25 
Let first odd integer =x = 25 
Second odd integer =x +2 
=254+2 
= 27 

And third odd integer =x + 4 

=25+4 

= 29 
So the consecutive odd integers are 25, 27 and 29 


Q5: 


Q6: 
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Ex #7.1 


Aman is 41 year old and his son is 9 year old. In 


how many years will the father be three times 
as old as the son? 

Solution: 

let father’s age = 41 years 
and son'sage = 9 years 

Let the required years = x 

So after x years 

Father's age = 41+x 
Son'sage =9+x 

According to given condition 

Age of father = 3(Age of son) 
414+x=3(9+%x) 
41+x=27+3x 

41-27 =3x-x 


14 = 2x 

2x = 14 
Divide B.S by 2 
2x | 14 

im 7 

ca U7 


So the required number of years=7 

Thus after 7 years father’s age will be three 

times as his son 

The tens digit of a certain two — digitnumber 

exceeds the unit digit by 4 and is 1 less than 

twice the ones digit. Find the number. 

Solution: 

Let digit at ones/unit place = x 

And digit at tens place = y 

So two digit number = 10Xy+1xx 
=10y+x 

According to given conditions 

Tens digit exceeds the unit digit by 1 

So, 

Tens digit = Ones digit + 4 

yHext4u... equ(i) 


Tens digit is 1 less than twice the ones digits 
So, 

Tens digit = twice the one digit — 1 
YH 2x lick equ(ii) 


Q7: 


Ex #7.1 
Compare edu (i) and (ii), we get 
x+4=2x-1 


4+1=2x-x 

5=x 

x=5 

Put x = 5in equ (i) 

y=5+4 

y=9 

Thus the two digit = 10y +x 
= 1009) +5 
=90+5 
=95 


The sum of two digits is 10. It the place of digits 
are changed then the new number is decreased 
by 18. Find the numbers. 
Solution: 
Let digit at ones/unit place = x 
And digit at tens place = y 
So the originalnumber.= 10.xX y.+1.x x 
=10y+x 
If place of digits are interchanged 
New number = 10Xx+1xy 
=10x+y 
According to given.conditions 
Sum of digits is 10 
So, 
x+y=10...... equ(i) 
And 
New number = Original number — 18 
10x+y=10y+x-18 
10x -x=10y—-y-—18 


9x =9y—-18 
9x = 9(y — 2) 
Divide B.S by 9 
9x IAy-2) 
a: 


X=yr-2aw equ(ii) 
Put x = y — 2in equ (i) 
y-2+y=10 
Add 2 on B.S 
y-24+2+y=104+2 
yty=12 

2y = 12 


Qs: 
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Ex # 7.1 

Divide B.S by 2 

2y 12 

a’ 

y=6 

Put y = 6 in equ (ii) 

x=6-2 

x=4 

As the Original number = 10y +x 
= 10(6) + 4 
= 60+ 4 
= 64 


It the breadth of the room is one fourth of its 
length and the perimeter of the room is 20m. 
Find length and breadth of the room. 
Solution: 

Let length of room =xm 

As breadth is one fourth of its length 


x 
Then breadth of room = A m 


As Perimeter of room=20 m 
As we know that 

P=2(1+2) 
Put the values 


2 5x 2 


4x2=x 

8=x 

x=8 

Thus 

Let length of room =xm=8m 


i 
breadth of room = ri m 


_8 
=m 


=2m 


Ex # 7.2 


Radical equation 
An equation in which the variable occurs under 
a radical is called radical equation. 


Note: 

The radicand should be a variable (unknown). 
vx +5 = 9isa radical equation but 2x + v5 =9 
is not a radical equation. 

The radical equation will be considered as 
positive numbers. 

Vx + 6 = —11 has no real solution and is not 
true for any value of x. 


Example # 5 

Solve V2x+5=9 
Solution: 
V2x+5=9.... equ(i) 
Subtract 5 from B.S 
v2x+5-5=9-5 
V2x = 4 


Taking square on B.S 


(V2x)" = @? 

2x = 16 

Divide B.S by 2 

2x 16 

Sar 

x=8 

Verification 

Put x = 8 in equ (i) 


J2(8)+5=9 


V16+5=9 
44+5=9 

9=9 

Thus Solution Set = {8} 
Example # 7 
V3x—2=Vv5x+4 
Solution: 
V¥3x—2=v5x+4 


V3x-—2=v5x4+4..... equ(i) 


Take square root on B.S 


(V3x—2) =(vSx+4) 
3x-2=5x+4 


Ex # 7.2 
Subtract 5x from B.S 
3x -—5x-2=5x-—5x+4 
—2x-2=4 
Add 2 on B.S 
—2x-24+2=44+2 
—2x=6 
Divide B.S by —2 
—2x 6 
723 
x=-3 
Verification 


Put x = —3 in equ (i) 
(3-3) —2 = 53) +4 
(= 220 =15 44 
(=Tl = y=1i 
Thus Solution Set = {—3} 
Example #8 
V3x+2+6=2 
Solution: 

Vox 92 +6—2.. 0 equ(i) 
Subtract 6 from B.S 
V3x+2+6-6=2-6 
V3x+2=-4 

Taking square on B.S 
(v3x+2) = (-4)? 
3x+2=16 

Subtract 2 from B.S 
3x+2-—2=16-2 

3x = 14 

Divide B.S by 3 


Solution Set = { } 
Verification 


14 
Put x = - in equ (i) 


14 
3([)+2+6=2 
3 
V1442+6=2 
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V¥16+6=2 
4+6=2 
10=2 
Hence 

10 #2 

Thus the given equation has no solution. 
Solution Set = { } 


Exercise # 7.2 


Page # 180 
Solve the following radical equation. 


2Va-3=7 
Solution: 

2Va —-3 =T wun equ(i) 
Add 3 on B.S 
2Va-34+3=74+3 
2Va = 10 

Divide B.S by 2 

2Va 10 

Ja =€ 

Taking square on B.S 
(va)" = (6) 
a=25 

Verification 


Put a = 25 in equ (i) 
2V25-3=7 
2(5)-3=7 

10-—3=7 

7=7 

Thus Solution Set = {25} 
8 + 3vb = 20 

Solution: 

8 + 3vb = 20...... equ(i) 
Subtract 8 from B.S 


8-—8+43Vb =20-8 


3Vb = 12 
Divide B.S by 3 
3Vb 12 
3° 2. 


Vb =4 
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Taking square on B.S 
(vb) = (4)? 
b=16 

Verification 

Put b = 16 in equ (i) 
8 + 3V16 = 20 

8 + 3(4) = 20 
8+12= 20 

20 = 20 

Thus Solution Set = {16} 
7-V2b=3 
Solution: 

7 —V2b =3..... equ(i) 
Subtract 7 from B.S 
7-7-V2b=3-7 
—v2b = —4 

V2b = 4 

Taking square on B.S 
(v25) = (4)? 
2b=16 

Divide B.S by 2 

2b 16 

se 

b=8 

Verification 

Put b = 8 in equ (i) 
7 —/2(8) =3 
7-16 =3 


Thus Solution Set = {8} 
vr—-5=vr+9 

Solution: 

8Vvr -—S=vrt+9.... equ(i) 
Add 5 onB.S 

8vr —54+5=vr+94+5 
8Vr = vr+14 
Subtract Vr from B.S 

8Vr — Vr =vr—vr+14 
7Vr = 14 
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Divide B.S by 7 

7Vr 14 

7. oe 

Vr =2 

Taking square on B.S 
(vr) = @)? 

r=4 

Verification 

Put r = 4 in equ (i) 
7V4-—5=V4+9 
7(2)-5=24+9 
14-5=11 

11=11 

Thus Solution Set = {4} 
20-—3Vt = vt-4 
Solution: 

20 — 3Vt = Vt —4...... equ(i) 
Subtract 20 from B.S 

20 — 20 —-3Vt=vVt —4— 20 
—3Vt = Vt — 24 
Subtract Vt from B.S 
—3Vt —Vtavt — vt — 24 
—4/t = —24 

4Vt = 24 

Divide B.S by 4 

Avt 24 

4 4 

Vt =6 

Taking square on B.S 
(Ve) = (©)? 

t = 36 

Verification 

Put t = 36 in equ (i) 

20 — 3V36 = V36 —4 
20 —3(6) =6-—4 
20-—18=2 

2=2 

Thus Solution Set = {36} 
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2v5x -3=7 

Solution: 

2V5x —3 = Toa equ(i) 
Add 3 on B.S 

2Vv5x —-34+3=74+3 


2v5x = 10 
Divide B.S by 2 
2v5x 10 

i mee s 
v5x=5 


Taking square on B.S 


(V5x)" = (5)? 

5x = 25 

Divide B.S by 5 

5x 25 

sSammese 

aa 

Verification 

Put x = 5 in equ (i) 
25(5)-3=7 

225 3 =) 
2(5)-3=7 

10-—3=7 

7=7 

Thus Solution Set = {5} 
¥2x—7+8=11 
Solution: 
V2x-—-7+8=11.... equ(i) 
Subtract 8 from B.S 
V2x-—7+8-8=11-8 
V2x—7 =3 


Taking square on B.S 


(v2x—7) = (3)? 


2x-7=9 
Add 7 on B.S 
2x—-7+7=9+7 
2x =16 

Divide B.S by 2 

2x 16 

2° 2 
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Verification 

Put x = 8 in equ (i) 
2(8)-7+8=11 

V¥16—7+8=11 

V9+8=11 

3+8=11 

11=11 

Thus Solution Set = {8} 


22 =17+./40—-3y 

Solution: 

22=17+.,/40 —3y...... equ(i) 
Subtract 17 from B.S 

22-17 =17-17+./40 — 3y 


5 = 40 —3y 
40 —3y =5 


Taking square on B.S 


(/40—3y) = (5) 
40-—3y = 25 

Subtract. 40 from B.S 
40 — 40 —3y = 25 — 40 
—3y=-15 

3y =15 

Divide B.S by 3 

3y 15 

3.3 

y=5 

Verification 

Put x = 5 in equ (i) 

22 =17+./40—- 3(5) 
22=17+v40-—15 


22=17+Vv25 
22=17+5 
22 = 22 


Thus Solution Set = {5} 
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Absolute value 
The absolute value of a number is always be 
non-negative. 


Example 

[5] =5 
And also 

|-5| =5 
Note: 


It should be noted that |x| can never be 
negative, that is |x| > 0 

|0| = 0 

Solution of Absolute value equation 

To solve equations involving absolute value in 
one variable, we have to consider both the 
possible values of the variable. 


Example 
|x| = 2 
Then there is two possibilities 
Sz 
Or 
a 2 
Example #9 
jx-1|=7 
Solution: 
jx -—1| =7 
There are two possibilities 
Either 
AS 7 sexs equ(i) 
or 


Now equ(i) > 


x-1=7 
Add 1 on B.S 
x-14+1=7+1 
x=8 

Now equ(ii) > 
x-1=-7 
Add 1 on B.S 
x-1+1=-7+1 
x=-6 


Solution Set = {8, —6} 


© 
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Example # 10 
|3x-—5|+7=11 
Solution: 
|3x-—5|/+7=11 
Subtract 7 from B.S 
|3x-—5|+7-7=11-7 


|3x —5| =4 

There are two possibilities 
Either 

3x -— 5 = 4 we equ(i) 

or 


Now equ(i) => 


3x-5=4 
Add 5 onB.S 
3x-5+5=4+45 
3x =9 
Divide B.S by 3 
3x 9 
- § 
% = 
Now equ(ii) => 
3x-5=-4 
Add 5 on B.S 
3x-—54+5=—-4+5 
Sr —1 
Divide B.S by 3 
3x 1 
3° 3 

1 
sme 


1 
Solution Set = {3 3 


Exercise # 7.3 


Page # 182 
Solve for x 
jx+3)=5 
Solution: 
jx +3, =5 
There are two possibilities 
Either 


Ex #7.3 
Now equ(i) > 
x+3=5 
Subtract 3 from B.S 
x+3-3-=5-83 


x=2 
Now equ(ii) = 
x+3=-5 


Subtract 3 from B.S 
x+3-3-=-5-3 
x=-8 

Solution Set = {2, —8} 


|-5x+1|=6 
Solution: 
J-5x + 1| =6 


There are two possibilities 
Either 
=e or lS © voce equ(i) 


—5sx +1=—6...... equ(ii) 
Now equ(i) = 

=5x + Ih="6 

Subtract 1 from B.S 
—5x+1-1=6-1 


—5x=5 

Divide B.S by —5 
—5x 5 

=—5 -5 
x=-1 

Now equ(ii) = 
—5x+1=-6 


Subtract 1 from B.S 
—5x+1-1=-6-1 


—5x =—-7 
5x =7 
Divide B.S by 5 
5x 7 
5.5 
7 
= s 


7 
Solution Set = {-1, } 
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F 8| -4 
| 
Solution: 


[ gl =1 
ri 


There are two possibilities 
Either 


—x-8=1...... equ(i) 


—-x—-8=—-16...... equ(ii) 
Now equ(i) => 

: 8=1 

oo 

Add 8 on B.S 


3 
7x-8+8=148 


—x=9 
4% 

4 
Multiply B.S by 3 
4 3 4 ss 
—-x-x=-xX 
am B 
x=4x3 
x=12 
Now equ(ii) > 
2 8=-1 
fo 
Add 8 on B.S 
3 
—-x-—-8+8=-1+8 
4 
yx =7 
4% 

4 
Multiply B.S by 3 
4 3 4 ‘i 
—-xXx-x=-xX 
a° 4 3 
_ 28 
ae 

28 
Solution Set = {12,5} 
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|x -—4|=3 
Solution: 
jx —4| =3 
There are two possibilities 
Either 
X= 423 wise equ(i) 


X43 ak. equ(ii) 
Now equ(i) > 
x-4=3 

Add 4 on B.S 
x-4+4=34+4 
x=7 

Now equ(ii) = 
x-4=-3 

Add 4 on B.S 

——— eee 
y= 

Solution Set = {7,1} 
|3x+4|=-2 

Solution: 

|3x + 4| = -—2 

As there is no such a number whose absolute 
value is negative 

Thus Solution Set = { } 


|2x —9| =0 
Solution: 
|2x —9| =0 
jx} =O0>x=0 
So 
2x-9=0 
Add 9 on B.S 
2x-9+9=0+9 
2x =9 
Divide B.S by 2 
2x 9 
oo 

9 
eae 


9 
Solution Set = {| 


Fe —2 
5 

Solution: 

Fe —2 
5 

There are two possibilities 

Either 

3x-2 


Now equ(i) > 
3x—-2 
5 
Multiply B.S by 5 
3x—-—2 


5x 


Bx-—2=35 
Add 2 on B.S 
3x — 2+ 2 =@5et 2 
Bog 37 

Divide B.S by 3 

3x 37 


=5x7 


Now equ(ii) = 
3x—2 
5 
Multiply B.S by 5 
3x -—2 


=-7 


5x 


3x —-2=-—35 

Add 2 on B.S 

3x -2+2=—-35+2 
3x = —33 

Divide B.S by 3 

3x —33 


3 3 
x=-11 


=-7x5 


37 
Solution Set = = -11} 
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4|5x-—2|+3=11 
Solution: 
4|5x—2|+3=11 
Subtract 3 from B.S 
4|5x -—2|+3-3=11-3 
4|5x —2| =8 
Divide B.S by 4 
4|5x—2| 8 


4 4 
[5x — 2] =2 
There are two possibilities 
Either 
5x2 2. seein equ(i) 
or 
5H 2S 2 ak equ(ii) 
Now equ(i) > 
5x —2=2 
Add 2 on B.S 
5x-24+2=2+4+2 
5x =4 
Divide B.S by 5 
a_i 


5 5 


X= 


Onl 


Now equ(ii) > 
5x-2=2 

Add 2 on B.S 
5x-24+2=-24+2 
5x =0 

Divide B.S by 5 

5x 0 


4 
Solution Set = fe 0| 


ar 3)-9=-1 
ar ~ 
Solution: 

Sia 3]-9=-1 
Pal ~ 
Add 9 on B.S 


2 
ql4e=3|=9 49> 149 
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ay 3|=8 
ge sl 

5 
Multiply B.S by 3 


2 5 
= l4x —3|=5x8 


73 

|4x-— 3) =5 x4 

|4x — 3] = 20 

There are two possibilities 
Either 

4x-3=20...... equ(i) 

or 


4x-3=-20 ...... equ(ii) 
Now equ(i) => 

4x -—3=20 

Add 3 on B.S 
4x-3+3=20+3 

4x = 23 

Divide B.S by 4 

4x 23 


Now equ(ii) > 

4x —3 = -20 

Add 3 on B.S 

4x -34+3=-20+3 
4x =-17 

Divide B.S by 4 

4x -17 

oa 

—17 

4 


Soluti set = {= — 
olution Set = ray 


x= 
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Linear Inequality 

Inequality 

The relation which compares two real numbers 
e.g. x and y but x + y. 

Following symbols of inequality as under: 


< less than 

> greater than 

< less than or equal to 

2 greater than or equal to 

We have the following possibilities 

x <y means that x less than y 

x >ymeans that x greater than y 

x <ymeans that x less than or equal to y 

x =>y means that x is grater than or equal to y 
Solution of Linear Inequalities 

The set of all possible values of the variable which 
makes the inequality a true statement is called 
solution set of the inequality. 

It is simple to represent the solution of an 
inequality with the help on real number line. 

Real Number Line 


A line whose points are represented by real 
number is called real number line. 


Geometrical representation with examples 
Example: x<4 

x < 4, it means that all real numbers less than 4. 
Geometrically all real numbers lying to the left of 
4 but 4 is not included. 

This is represented by using hollow circle around 


The set of al 


| real numbers less than 4 4 


Example: 


x < 4, it means that all real numbers less than or 
equal to 4. Geometrically all real numbers lying 
to the left of 4 and also including 4. 
This is represented by using thick, filled or solid 
circle around 4. 

The set of all real numbers less than or equal to 4, 


(b) 


(a) 
(b) 


(i) 
(ii) 
(iii) 


Ex # 7.4 


Example # 11 
Show —2 < x < 5 ona number line. 
Solution: 

—2<x<5 


—2 <x <5 means the set of real numbers which 
are greater than —2 but less than 5. 

—2 <x <5 means the set of real numbers which 
are between —2 and 5 

Geometrical —2 < x < 5 means the set of real 
numbers lying to the right of —2 and left to 5. 


Note: 

Here —2 and 5 are not included. 

' 0 
a EM DF Lids 8 LE by 


Properties of Inequality of Real Numbers 
Trichotomy Property 


Trichotomy property means when comparing two 
numbers, one of the following must be true: 


a=b 

a<b 

a>b 

Examples: 

5=5 

3<5 

3>5 

Transitive Property 
Ifa>bandb>cthen a>c 
Example: 

If 7 >5 and5 > 3 then7 > 3 
Ifa<bandb<cthena<c 
Example: 

If3 <5and5 <7 then3 <7 
Additive Property 
Ifa<bthena+c<b+c 
Ifa<bthena-—c<b-c 
Examples: 
3<5then3+2<5+4+2 
3<5then3—-—2<5-2 
x-3>5 

Add 3 on B.S 
x-34+3=5+3 

x=8 


(c) 
(d) 


(i) 
(i1) 
(iii) 


(ii) 


(iii) 
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Ifa>bthena+c>b+c 
Ifa>bthena—c>b-c 
Example: 
5>3then5+2>3+2 
5 >3then5—-—7>3-7So0-2>-4 
x+3>5 
Subtract 3 from B.S 


x+3-3=5-3 


x=2 
Multiplicative Property 
When c > 0: 


Ifa < bthenac < bc 
Ifa > bthenac > bc 


Example: 
5>3thn5x2>3x2 


. >5 
3 
Multiply B.S by 3 


OE 8 
3 
x>15 


2x > 24 

2x 24 

a 

Divide B.S by 2 
x>12 

When c < 0: 

If a < b then ac > bc 
If a > b then ac < bc 


Example: 
5 > 3 then 5 x —2 < 3 x —2 So-10 < -—6 


: <5 

—3 

Multiply B.S by —3 
x 
{a3 SS 8 
—3 

x>-15 


Example # 12 
Write the names of properties used in the 


following statements. 


21<31 => #31<41 

21<31 => 214+10<31+10 
Hence21<31 => 31< 41 
Additive Property 


(i) 


(ii) 


(iii) 


Ex # 7.4 

15>8 => 1=22>15 

lution: 
15>8 => 15+7>8+4+7 
Hence 15>8 => 22>15 
Additive Property 
10<20 => =30<60 
Solution: 
10<20 => 10x3<20x3 
Hence10<20 => #£30<60 
Multiplicative Property 
-12>-15 => 24<30 
Solution: 
—12>-15 => -12xK-2<-15x-2 


Hence -12>-15 => 
Multiplicative Property 
Ifx>4and4>zthenx>z 
Solution: 

x>4and4>z>5 x>z 
Transitive Property 


Solution of Linear Inequalities 
Linear inequalities are solved in almost the same 


way as linear equations. 


Principles in Inequalities 

Ifa > b, then 
a+c>b+c,a-c>b-c,a-b>0 
Ifa > band k >.0, then 


24 < 30 


ee ae 
a an a m 


Ifa >band k <0, then 
ee nn ae 

a an k<E 
Example # 13 


You are checking a bag at an airport. Bags can 
weigh no more than 50 Kgs. Your bag weighs 
16.8 kg. Find the possible weight w (in Kg) that 
you can add to the bag. 

Solution: 

Bag’s weight + weight you can add < weight limit 
16.8+W <50 


Subtract 16.8 from B.S 

16.8 — 16.8+W < 50- 16.8 
W < 33.2 

So we can add upto 33.2 Kg 
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Example # 14 (i) 


; , x 3 
Solve the inequality 2 (5 + 1) < 2 


where x is a natural number 
Solution: 


< 
2 2 


x+4<3 

Subtract 4 from B.S 

x+4-4<3-4 

x<-1 

As natural number cannot be less than — 1, 
then it has no solution 

Thus, Solution Set = { } 


Example # 14 (ii) 
Solve the inequality 2 (= + 1) < 2 
q y 4 2 


where xis areal number 
Solution: 


2 2 


x+4<3 

Subtract 4 from B.S 

x+4-4<3-4 

x<-l1 

Thus it consists of all real numbers less than — 1 
Thus Solution Set = {x: xe RAx < —1} 


nee” 


-10-9-8-7-6-5-4-3-2-1012345678910 


Ex # 7.4 
Example # 15 (i) 
15+2x 
Solve the inequality x — 7 < —_ 


where x is anatural number 
Solution: 

5 2 15+ 2x 
. 7G 
7x-5 154+2x 
——EE < es, 

7 7 

Multiply B.S by 7 


7x —5 15+2x 


7x <7*x 


7x —-5 <15+4 2x 

Add 5 on B.S 
7x-54+5<515+5+2x 

7x < 204 2x 

Subtract 2x from B.S 

7X — 2x < 204+ 2x — 2x 

5x < 20 

Divide B.S by 5 

5x — 20 

> 

yy 

x<4 

As x is natural number and less than or equal to 4 
Thus Solution Set = {1,2,3, 4} 


9 | 
Te eee, 
10-9 8-7-6 -5-4-3-2-10 12345678910 
Example # 15 (ii) 


5 
Solve the inequality x — 7 < 


15+ 2x 
7 
where x is areal number 
Solution: 
5 15+2x 


~ 7 
7x-5 154+2x 
—_ < ——_— 
7 7 
Multiply B.S by 7 
7x —5 15+ 2x 
<7*x 


7x 


7x-5<154+2x 
Add 5 on B.S 
7x-54+5<154+5+4+2x 
7x < 204+ 2x 
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Subtract 2x from B.S 
7x — 2x < 204+ 2x — 2x 
5x < 20 
Divide B.S by 5 
5x 20 
ne 
5 5 
x<4 
Thus it consists of all real numbers less 
than or equal to 4 


Thus Solution Set = {x: xe RAx < 4} 


: Tre. 


-10-9 8-7-6 -5-4-3-2-1012345678 910 
Example # 16 


x-5 
3 


: — «+3 
Solve the inequality a < 


wherex ER 
Solution: 
e3 xe 5 
2 
Multiply B.S by 6 
x+ 3 x—-5 


6 Xx 


3(x + 3) S$ 2(¢—5) 
oxo = zx — 10 
Subtract 9 from B.S 
ot o= 9s 25=—10=9 
3x < 2x —-19 
Subtract 2x from B.S 
3x — 2x < 2x —2x—-19 
xs —-19 
Thus it consists of all real numbers less 
than or equal to — 19 
Thus Solution Set = {x : xe RAx < —19} 


-20 -19 0 


Q1: 


(i) 


(ii) 


(iii) 


(v) 


Exercise # 7.4 
Page # 188 
Show the following inequalities on number line. 
x>0 
Solution 
x>0 
o> 
se Sn SE SE Sn JS Sn SD Se Sl 
324140123 
x<0 
Solution: 
x<0 
a 
~§-8-2-1 0128 4 
ea 3 2 ; 
7 = 
Solution 
x-—3 2 
7 = 
Multiply B.S by 2 
Ie a. SE, 
x-3<-2 
Add 3 on B.S 
R—-S3t35 279 
x<1 
-§-3-2-1 0123 4 
x<-5 
Solution: 
x<-5 
e—O 
6-5-4-3-2-10123 4 
x>-3 
Solution: 
x>-3 
e—_—_—"_ 


3-2-1 01 23 


(vi) 


(vii) 


(viii) 


(ix) 
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3x-—2 " 5 
6 2 
Solution: 
3x —2 . 5 
6 2 
Multiply B.S by 6 
3x —2 


5 
>6x- 


6 Xx 
2 


3x-2>3x5 
3x-2>415 
Add 2 on B.S 
3x-2+2>154+2 
3x >17 

Divide B.S by 3 

3x 17 

a 

x > 5.67 


o> 
82101234 5 


-5<x<6 
Solution: 
—-5<x<6 


o—________-® 
5-4-8-2-10123 4567 


3>x2>-2 
Solution: 
32>x>-2 


*—__-_* 
4821012345 


x 1 
Veg is5 
Solution: 

x 1 
Sg aS 
Multiply by 4 

x 1 
4x0<4(7-1)<4x5 
0<4x7-4x1<2x1 
0<x-4<2 


(x) 


Q2: 


(ii) 


Ex # 7.4 
Add 4 
04+4<x-44+4<2+4+4 
4<x<6 


°c—o 


-4-3-210123 4567 
x+3 3 


0< 
2 2 


Solution: 
x+3 3 
2 2 
Multiply by 2 


ae 3 
x- 
2 2 


0<x+3<3 

Subtract 3 
0-3<x+3-3<3-3 
—3<x<0 


o——o 
4821012834567 


0< 


2x0<2x 


Find the solution set of the following inequalities. 


7-—2x21, xeN 
Solution: 

7-—2x21, xeN 
Now 

7-—2x2>1 


Subtract 7 from B.S 
7-7-2x21-7 

—2x => —-6 

Divide B.S by —2 

—2x —-6 

——— < — 

—2 ~ -2 

x<3 

As xeNandx <3 

Thus Solution Set = {1, 2, 3} 


5x+4< 34, xeN 
Solution: 

5x+4< 34, xeN 
Now 

5x+4< 34 


Subtract 4 from B.S 
5x+4-4< 34-4 
5x < 30 


(iii) 


(iv) 
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Divide B.S by 5 

5x 30 

a. = 

x<6 

As xeNandx <6 

Thus Solution Set = {1, 2, 3,4, 5} 
8x+1 

<2x-1.5, 
Solution: 

8x4+1 


xeR 


xeR 


<2x-1.5, 


Now 


8x+1 
<2x-1.5 


Multiply B.S by 2 


8x+1 
2x 


< 2(2x — 1.5) 


8x +1<4x—-3 
Now 

(She fae Ae SK — 3) = JI 
Algo Bat = 48 

Divide B.S by 4 

4x —4 
ae 
x<-l1 

As xeRandx<-1 

Thus Solution Set = {x? x Ee RAx <—1} 


(4x + 3) > 23, x € {1,2,3,4,5, 6} 
Solution: 

(4x + 3) > 23, x € {1, 2,3, 4,5, 6} 
Now 

4x+3 223 


Subtract 3 from B.S 
4x+3-3223-3 

4x = 20 

Divide B.S by 4 

4x 20 

47a 

x25 

As xe {1,2,3,4,5,6}andx >5 
Thus Solution Set = {5,6} 


(v) 


(vi) 


(vii) 
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5x4+1 
>13-x, 
Solution: 
5x+1213-<x, 
Now 
5x+12>13-x 
Now 
5x+x2>13-1 
6x > 12 
Divide B.S by 6 
6x 12 
= > — 
6 6 
x2>2 
As xe {-2,-1,0,1,2,3,4,5}andx => 2 
Thus Solution Set = {2,3, 4,5} 
2x+6 x-9 
< : 
2 3 
Solution: 
2Xx+6 x-9 
< : 
2, 3 
Now 
2X + 6amx —9 
——_ < . 
2 3 
Multiply B.S. by 6 
2x +6 


x € {—2, -1,0, 1,2, 3,4, 5} 


x € {—2,-1, 0,1, 2,3, 4,5} 


xeR 


xeR 


> x—-9 
x 

3 
3(2x + 6) S 24x — 9) 
6x+18<2x-18 


<6*x 


Now 

6x —2x < -18-18 
4x < —36 

Divide B.S by 4 

4x -—36 

— < —_— 

4 4 

x<-9 


As xe Randx <-9 
Thus Solution Set = {x: xe RAx < —9} 


x-1 1-x 9 
: xE 

3 °° #42 

Solution: 

x-1 1-x : 
fo oe 
Now 

x-1 1-x 


Chapter #7 


Ex # 7.4 


Multiply B.S by 6 


x-1 1-x 


6 Xx <6*x 


2(x -1) <301-x) 

2x-2<3-—3x 

Now 

2x+3x<34+2 

5x <5 

Divide B.S by 5 

5x 5 

—<_ 

5. C5 

x<1 

As xeZandx <1 

Thus Solution Set = {1,0,—-1,—-2,—-3...... } 
Q3: | Solve the following inequalities and plot the 
solution on the number line. 


| x as 
® 7254 


Solution: 
x 1 


—<- 
12° 4 
Multiply B.S by 12 
12 7 <12 : 
*T2 > ar 
x<3x1 


x<3 


~10-9-8-7-6-5-4-3-2-10 12345678910 


(ii) | x+722 
Solution: 
x+722 
Subtract 7 from B.S 
x+7-722-7 
x2=-5 


~10-9-8-7-6-5-4-3-2-10 12345678910 


- - 


(iii) | 3(x —2) > 15 
Solution: 
3(«-—2)>15 
3x-6>15 
Add 6 on B.S 
3x-6+6>15+6 
3x >21 
Divide B.S by 3 
3x 21 
a3: 
x>7 


— 


~10-9-8-7-6-5-4-3-2-10 12345678910 


i peas 2 
(iv) 274 
Solution: 
ft > 2 
2 4 
Multiply by 4 


4 | & 2x4 
X= X=—>--2*xX 
2 4 


2x1>x>-8 
2>x>-8 


tt tt 
-10-9-8-7-6-5-4-3-2-10 12345678910 


x 
(v) 2.5<55+1<45 
Solution: 

x 
25<5+1<45 
Multiply B.S by 2 
2x25<2(5+1)<2x45 
2 


5<x+2<9 
Subtract 2 from them 
5-2<x+2-2<9-2 
3<x<7 


(— 


-10-9-8-7-6-5-4-3-2-10 12345678910 
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(vi) | —2<x<2 
Solution: 
—2<x<2 


-10-9-8-7-6-5-4-3-2-10 12345678910 
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Q2: | Solve the following equation for x 
(i) | 5(3x + 1) = 2(x -4) 

Solution: 

5(8x + 1) = 2(x -4)...... equ(i) 

15x+5=2x-8 

Subtract 5 from B.S 

15x+5-5=2x-8-5 

15% = 2x — 13 

Subtract 2x from B.S 

150 2X == 2% 13 

13x = —13 

Divide B.S by 13 

13x -—13 

130~«13 

x=-1 

Verification 

Put x = —1 in equ (i) 

5(3(-1) + 1) = 2(-1-4) 

5(-3 + 1) = 2(-5) 

5(—2) = —10 

—10 = -10 

Solution Set = {-1} 


(ii) 


Multiply all terms by 6 


x-8 x-3 


6 xX +6x 


2(x — 8) + 3(x -—3) =0 
2x -—16+3x-9=0 
2x+3x-16-9=0 
5x -—25=0 

Add 25 on B.S 


=6x0 


(iii) 


Review Ex #7 
5x —-254+25=0+4+25 
5x = 25 
Divide B.S by 5 


Verification 
Put x = 5 in equ (i) 
5-8 5-3 


0=0 

Solution Set = {5} 

(Ux) = V2x444 

Solution: 

[25x 1) = Vix 414 

J2(5x — 1) = V2x+14...... equ(i) 


Take square root on B.S 


(26x = D) = (V2x4 14) 
2(5x —1) =2x4+14 

10x —2.=2x+14 

Now 

10x —2x=14+2 

8x = 16 

Divide B.S by 4 

8Vx 16 

8. 8 

x=2 


=] 


Taking square on B.S 
2 

(vx) = @) 

x=4 

Verification 

Put x = 2 in equ (i) 


26 ()= 1) =4/2@) + 14 


3V2 = 3V2 
Solution Set = {36} 
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(iv) | |2x+7|=9 

Solution: 

|2x+7|=9 

There are two possibilities 
Either 

2x +7=9 0. equ(i) 


2x+7=—-9 .... equ(ii) 
Now equ(i) => 
2x+7=9 

Subtract 7 from B.S 
2x+7-7=9-7 

2x =2 

Divide B.S by 2 

2x 2 


2 2 

x=1 

Now equ(ii) => 
Zhe = =) 
Subtract 7 from B.S 
2x +7 —T=—-9 -—7 


2x = —-16 
Divide B.S by 2 
2x —16 
2 a 
x=-8 


Solution Set = {1, —8} 
Q3: | Solve the following inequalities and graph the 
solution on the number line. 


x-3 
(i) rly sO 


Solution: 

x-3 
a 
Multiply by 2 

x—-3 

-1x2<2*x <2x0 
—2<x-3<0 
Add 3 
—24+3<x-3+3<04+3 


1<x<3 


~16-9-8-7-6-5-4-3-2-10 12345678910 
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x-4 
(ii) | -1<——<0 
Solution: 
ees, 
5 
Multiply by 5 
x—-4 


-1x5<5™x <5x0 


-5<x-4<0 
Add 4 
—-5+4<x-44+4<04+4 


-1<x<4 
‘ if : at nt 


-10-9-8-7.6-5-4-3-2-10 12345678910 


(iii) | 7 << —3x+1<13 
Solution: 
7<-3x+1<13 
Subtract 1 

7 — 1 aa 3oat 1 —WE< 13e- il 
6<—3x<12 
Divide B.S by 3 

6 —3x 12 
_ —_— > — 
—J~ 37 -8 
—-2>x<-4 


aH 


~10-9-8-7-6-5-4-3-2-10 12345678910 
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A father is 4 times older than his son. In 20 years, 


he will be twice as old as his son. What ages 


have they now? 


Solution: 


Let the present age of son = x years 

So the present age of father = 4x years 

After twenty years 

Age of son = (x + 20)years 

and age of son = (4x + 20)years 

According to condition 

Age of father = 2(Age of son) 

4x + 20 = 2(x + 20) 

4x + 20 = 2x + 40 

Now shift the variable and constant 

4x — 2x = 40 — 20 

2x = 20 

Divide B.S by 2 

2x 20 

a Se 

x= 10 

Thus present age of son = x = 10 years 

And present age of father = 4x years 
= 4x 10 years 
= 40 years 


